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Disruption of cytoskeleton by cytochalasin E
strongly induces interleukin-8 production
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Abstract

Using an enzyme immunoassay, cytochalasin E was found to strongly induce interleukin-8 production in the

cervical carcinoma cell line, Hela; this induction was accompanied by morphological changes. Interleukin-8

procluction in Hela cells cultured with cytochalasin E was completely blocked in the presence of a protein kinase

C inhibitor, Go6976. These results indicate that cytochalasin E activates protein kinase C, leading to the induction

of interleukin-8 production in Hela cells.
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Introduction

Cytochalasins are fungal metabolities that affect
mammalian cell motility by binding to the barbed end of
actin filaments. Cytochalasins also inhibit general cell
functions, such as chemotaxis, cytokinesis, phagocytosis
and receptor cap formation' ™.

On the other hand, cytochalasing have also been found to
enhance both the antigen and mitogen induced proliferation
of human T cells. For example, when added to T cells, low
concentrations of cytochalasing dramatically enhance the
DNA-synthesis to mitogens, resulting in the enhancement
of T-cell proliferation, which in turn increases cellular cyclic
AMP (cAMP) levels, intracellular Ca®", and the turnover of
phosphatidylinositol 3 (IPs), thereby activating protein
kinase C (PKC)™.

Several reports have indicated that cytochalasins also
enhance the production of immunological mediators, such
as interleukin-2 (IL-2)”, prostaglandin E» (PGE2)* by T cells,
osteoblastic cells and the hepatocyte carcinoma cell line,
HepG2”. The production of these factors results from
phosphorylation of particular kinases, such as protein-
kinase C (PKC), protein tyrosine kinase (PTK) and protein

kinase A (PKA). However, the mechanism(s) underlying

changes in cell morphology and differentiation induced by
cytochalasins, especially the relationship between the
cytoskeletal network and cytokine production, are not
known in detail.

Recently, we found that cytochalasin 12 (CyE) strongly
induces the production of interleukin-8 (IL-8), & chemoattrac-
tant for neutrophils. In the present study, we examined the
mechanism of IL-8 production induced by disruption in the

cytoskeleton as a result of treatment with Cyvli.
Materials and methods

Reagents

Go6976 was purchased from Funakosi Co. (Tokyo,
Japan). Phorbol myristate acetate (PMA) and cytochalasin E
(CyE) were purchased from Sigma Chemical Co. (St Louis,
MQ). The enzyme-linked immunoassay (EIA)-kit for
interleukin-8 (IL-8) was purchased from TFB Co. (Tokyo,
Japan),

Cell line

The cervical carcinoma cell line, Hela used in the present

Department of occupational therapy, School of health sciences, Kyushu University of Health and Welfare.

1714-1 Yoshino-cho, Nobeoka, Miyazaki 882-8508 JAPAN



26 J. of Kyushu Univ. of Health and Welare. 4 25 ~ 29, 2003

study was supplied by the Japanese Research Resource
Bank (Tokyo, Japan). The cells were cultured in RPMI 1640
medium (GIBCO) supplemented with 10 mM Hepes buffer, 2
mM glutamine and 10% fetal calf serum (FCS) (hereafter
referred to as "complete medium"). At confluence, the cells
were detached using 0.12% trypsin (GIBCO) in | mM EDTA

and washed three times with RPMI 1640 medium.

Cultures of Hela cells with substances

Fully grown Hela cells in culture dishes (Sumitomo Co.
Tokyo, Japan) were washed three times with phosphate-
buffered saline (PBS); complete medium was then added to
the dishes. CyE (200 ng/ml) or PMA (100 ng/ml) was added
in the presence or absence of a PKC inhibitor (optimum
concentration), and the plates were incubated at 37°C for 24
hr. Thereafter, morphological changes in the cells were
analyzed using phase-contrast microscope (Olympus,
Tokyo, Japan). Culture supernatant, obtained under the

same conditions, was subjected to IL-8 detection.

IL-8 assay of culture supernatant

The IL-8 amount of the supernatant from Hela cells
cultured with CyE (200 ng/ml) or PMA (100 ng/ml) was
assayed using the EIA-kit.

Statistical analysis

The statistical analysis was performed using a Student ¢
testt A P value of less than 0.05 was considered to be

statistically significant.

Results

Morphological changes in Hela cells cultured with CyE

The morphological features of Hela cells cultured with
CyE (200 ng/ml) were observed using a phase-contrast
microscope. CyE was found to induce dramatic morphologi-
cal changes in the Hela cells (Fig.l). The cytoskeletal
network of Hela cells cultured with CyE (200 ng/ml) was

completely disrupted (data not shown).

IL-8 production in Hela cells cultured with CyE

The IL-8 amount of culture supernatants from Hela cells
cultured with or without CyE was assayed using the EIA-
kit. Figure 2 shows that CyE strongly induced IL-8
production (156.5+8.1 pg/ml, on average), as measured in
the culture supernatant of Hela cells after culturing for 24
hr. The amount of IL-8 produced by cultures in the presence
or absence of CyE differed significantly (£<0.01). PMA (100
ng/ml) also produced a much larger amount of IL-8 after 24

hr (1525.5+71.1 pg/ml, on average ) (data not shown).

IL-8 production in Hela cells cultured with CyE is mediated by
PKC

To identify the signaling pathway(s) involved in CyE-
induced 1L-8 production in Hela cells, we examined the
metabolic requirements for this induction using a PKC
inhibitor, Go6976 (1.3 uM). Figure 2 shows that Go6976
completely blocked IL-8 production in Hela cells cultured
with CyE (200 ng/ml). The amount of IL-8 produced by the
CyE and the CyE+Go6976 cultures were significantly
different (P 0.01).

Discussion

In the present study, IL-8 production by Hela cells
cultured with CyE which disrupts the cytoskeletal network
was strongly induced at the protein level. In addition, the
PKC pathway appeared to be involved in the production of
I1L-8 in Hela cells cultured with CyE.

Generally, cytochalasins inhibit several cellular functions,
including chemotaxis, cytokinesis, phagocytosis, and
receptor capping'®. However, cytochalasins also enhance
the proliferation of chemotactic peptide-induced respiratory
burst and antigen- or mitogen-induced T cells**!®. In fact,
CyE strongly induces the expression of CD23 on the cell
surface of the human monocyte-like cell line, U937; this
mechanism is mediated by PTK'", These findings suggest
that cytochalasins trigger a target reaction or receptor
molecule on the cell surface membrane and also indicate
that the disruption of the cytoskeleton by CyE is closely
associated with cell activation and/or proliferation in

various immune responses.
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Cytochalasins can strictly regulate cytokine production,
such as IL-2, PGE, et¢™. In this study, CyE strongly
induced IL-8 production. These findings suggest that the
disruption of cytoskeletal rearrangement by treatment with
cytochalasins directly or indirectly affects the expression of
cytokine genes; furthermore, the mechanism for the
induction of cytokine production by cytochalasins depends
on the activation of phosphorylation kinases, such as PKC
and PTK. In this study, we obtained evidence that CyE
strongly induces 1L-8 mainly via a PKC-mediated pathway
because IL-8 production was completely blocked by the
addition of a PKC inhibitor, Go6976.

IL-8 is one of the most potent chemoattractants for
neutrophils and plays an important role in various immune
responses and angiogenesis. IL-8 is induced by various
substances, such as lipopolysaccharides (LPS), zymosan,
hoth Gram negative and positive bacteria, viruses, certain
cytokines, PMA, etc ™™, Although little is known about the
detailed mechanism(s) of the functional association
between cytoskeletal network rearrangement and IL-8
production, this study provided evidence that IL-8 is
induced by CyE via PKC activation.

In conclusion, CyE strongly induced IL-8 production in
Hela cells mainly via a PKC-mediated pathway. Further
molecular analyses will be necessary for a betler
understanding of the detailed mechanism(s) underlying this
immune response, which is triggered by cytoskeletal

network rearrangement.
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Figure 1. Morphological changes in Hela cells cultured with CyE.

Morphological changes in Hela cells cultured with or without CyE (200 ng/ml) for 24 hr were examined using a phase-contrast
microscope. (A). without CyE, (B): CyE (200ng/ml).
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Figure 2. The production of IL-8 by Hela cells cultured with CyE is mediated by PKC.
The amount of IL-8 in the supernatant from Hela cells cultured with or without CyE (200 ng/ml), Go6976 (1.3 uM) or CyE plus
Go6976 (1.3 1 M) for 24hr was assayed using an EIA-Kit. * Significant difference between the presence and absence of CYE (P<0.01).

% k Significant difference between CyE and CyE+Go06976 (P(0.0i).
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