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Abstract

Keloids are characterized by an overabundant
deposition of collagen, and they recur frequently
following excision. It is thought that normal
fibrotic repair progress to dermal fibrosis when
fibroblasts are activated persistently by chronic
exposure to cytokines such as transforming
growth factor-3 or platelet-derived growth factor.
However, additional cytokines and mechanisms
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may play a role in the development of keloidal
fibrosis. Interleukin-6 (IL-6), a cytokine that is a
major mediator of the host response to tissue
injury and infection, is produced by both
keratinocytes and  leukocytes.  Recently,
evidences support that TGF-3 induced fibroblast
cell proliferation was though the mediator of
IL-6. In an effort to define the role of
interleukin-6 on keloid fibroblasts, cells isolated
from keloid tissue or normal tissue were
maintained in culture medium. The potential of
exogenous interleukin-6 to differentialy affect
DNA synthesis and collagen expression in
cultured human fibroblasts derived from keloid
or normal dermis were investigated.

Keywords
keloid, interleukin-6, cell proliferation, ERK

Keloids and hypertrophic scars are skin
abnormalities that are unique to humans and are
characterized by excessive deposition of collagen
in the dermis and subcutaneous tissues secondary
to traumatic or surgical injuries. Contrary to the
asymptomatic fine-line scar characteristics of
normal wound repair, the exuberant scarring of
keloid and hypertrophic scar results typicaly in
disfigurement, contractures, pruritis and pain.
Clinically, keloids are defined as scars growing
beyond the confines of original wounds, which
rarely regress over time. It has been estimated
that 15-20% of Blacks, Hispanics and Orientals
suffered from keloids and there appears to be a
genetic predisposition to keloid formation.
Genetic approaches, such as linkage analysis, are
being taken to identify the chromosomal location
of the predisposing gene for the ultimate purpose
of cloning and characterizing the genetic lesion.



Keloid lesions are characterized by an excess
deposition  of  severd connective-tissue
extracellular matrix components, including
elastin, chondroitin  sulfate  proteoglycan,
fibronectin, and especially collagen. It represent
an example of pathological scarring from
overhealing and are characterized by an
abnormal proliferation of fibroblasts. Along with
an inflammatory response and neovascul arization,
there is an excessive extracellular matrix (ECM)
accumulation of collagen, resulting in dense scar
formation. The collagen is thick and disorganized
with a decreased level of crosslinkage™?.
Although its disease pathogenesis is still
unknown, it is though that growth factors and
mast cell products, such as histamine, may be
involved in the process of keloid formation.

Previous studies have focused on primary
aterations in the metabolism of fibroblasts as the
key in the etiology of this condition. Yet
alterations in the production of various cytokines
which may alter fibroblast responses secondarily
have received little attention. 1992 McCauley et
al showed that the production of IFN-a, INF-y,
and TNF-3 were markedly depressed in keloid
patients compared to normal controls. However,
IL-6, TNF-a, and IFN-{ production were
significantly increased in keloid
patients®. Numerous in vitro and in vivo studies
have suggested that fibroblast-activating
cytokines such as transforming growth factor
(TGF)-a and 3, platelet-derived growth factor,
epidermal growth factor, interleukin (IL) -1a and
B3, tumor necrosis factor-a and IL-4 regulate both
the connective tissue formation and remodeling
phases of normal dermal fibrotic repair *°.
Especially, transforming growth factor 1
(TGF-B1) play an important role in the process
of wound healing. Unlike adult wounds, fetal
wounds also heal without scarring. One reason
for this is the small amount of TGF-1. The
addition of transforming growth factor 3 to fetal
wounds results in scarring®’. Recently, TGF-pB
was found that it can induces extracellular matrix
deposition and proliferation of mesanchymal
cells and IL-6 is an essential mediator of growth
factor-induced proliferation of lung fibroblasts
8 This  finding indicates  that a
cross-communication between I1L-6 and TGF-BL1.

Interleukin-6 (IL-6) is a cytokine that displays
several biological activities. It is produced by a
broad range of cells, namely B and T cells,
monocytes, keratinocytes, fibroblasts, endothelial
cells, and some tumor cells °. Cell-specific
expression of IL-6 results in multitude of
biological responses, including stimulation of B
lymphocyte maturation into plasma cells,
increase in the production of immnoglobulins,
and stimulation of T cel growth and
differentiation '>*. In fact, levels of IL-6 have
been reported to be elevated during infection,
malignancy,  autoimmunity,  injury, and
inflammation®™®. Because of its central role in
immunity, IL-6 production is
normally tightly regulated. On exposure to an

modulation

inflammatory stimulus (e.g., infectious agent,
endotoxin, chemical and physical stresses), IL-6
levels transiently rise in vivo and then return to
reference range on resolution of the insult 2%,
Dysfunction of IL-6 turnover can lead to chronic
elevations of the cytokine level and may have
pathologic consequences. For example, synovia
fluids from patients with rheumatoid arthritis, a
chronic inflammatory disease, contain high
levels of IL-6 ** that may be responsible for some
of the systemic abnormalities common in
arthritic patients. Similarly, 1L-6 has been
implicated in the pathogenesis of psoriatic
plaque™?®, which is an idiopathic skin disease
that is histopathologically characterized by
accelerated  epidermal  proliferation  and
infiltration of inflammatory cells. In addition,
IL-6 has been shown to function as growth factor
in severa human tumors, such as plasmacytoma,
melanoma, gastric cancer, prostate cancer, and

renal cell carcinoma®” %,

Here, we seek to study the effects of IL-6 on
human dermal fibroblasts and keloid cells,



particularly with respect to cell proliferation and
the production of collagen. We established
fibroblast stains from keloid fibroblasts by
measuring the amount of procollagen type |
carboxyterminal  propeptide (PICP) in the
conditioned media, which reflects the amount of
newly synthesized type | collagen®*3",
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Figure 2. Dose-dependent proliferative response of
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Figure 3. Dose-dependent proliferative response of
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Figure 5. Dose-dependent proliferative response of
IL-6in primary human keloid fibrablast cell.
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Figure 6. IL-6 induced ERK activation in NIH /3T3.
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Figure 7. IL-6 induced ERK activation in primary
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Figure 8.IL-6 induced ERK activation in Hs68 cells.
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Figure 9.IL-6 induced ERK activation in KEL-FIB cells.
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Figure 10. IL-6 induced cyclin D1 expression in NIH
13T3. 0.5% NIH /3T3 16
10 ng/mL IL-6

0 05136 12

cyclinD1 cdk4 «a

-tubulin 1 12 cyclinD1
cdk4
IP: cdk4 IP:cyclin D1
WB:eyelin D! WB: cdkd
C IL-6 C IL-6

cyclin Dl —»

— cdkd

 ———
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Figure 12. A MEK specific inhibitor PD98059 inhibited
IL-6-induced cell proliferation in NIH/ 3T3 cells.
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Figure 13. A MEK specific inhibitor PD98059 inhibited
IL-6-induced cell proliferation in primary human

keloid fibroblast cell. 0.5%
16 PD98059 40 80
160 p M 30 10ng/mL  1L-624
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Figure 14 Inhibition of MEK antagonist (PD98059) on
IL-6 induced ERK phosphorylation in NIH /3T3.
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Figure 15. Inhibition of MEK antagonist (PD98059) on
IL-6 induced ERK phosphorylation in primary human

keloid fibroblast cell. 0.5%
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Figure 16. Dexamethasone inhibition of IL-6 induced
ERK phosphorylation in NIH/3T3 célls. 0.5%

NIH/3T3 16
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Figure 17. Dexamethasone inhibition of IL-6 induced
ERK phosphorylation in primary human keloid
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Figure 18. Dexamethasone inhibited 1L-6-induced cell

proliferation in NIH/3T3 cdlls. 0.5%
NIH/3T3 16 dexamethasone 0
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Figure 19. Dexamethasone inhibited IL-6-induced cell
proliferation in primary human keloid fibroblast cell.
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