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Potential Therapeutic Goal for Prevention
of Wound Fibrosis?
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The skin is a composite structure composed of a superficial epidermis and an underlying
dermis. Wounding of this structure with resultant functional and anatomical disintegra-
tion leads to a cascade of events directed at the restoration of these features. However,
maintenance of anatomical integrity has a higher priority from the standpoint of preserva-
tion of homeostatic equilibrium. The uncoupling of anatomical and functional renovation
due to accelerated wound closure without proper regeneration and spatial organization of
the underlying cellular/extracellular assembly leads to scarring and loss of function. Ep-
ithelialization and contraction are the major mechanisms acting to minimize the exposed
wound surface.! Disconnection of these two procedures, especially for extensive superficial
wounds, for example burns, may prove useful; the potential delay between these procedures,
while keeping the epithelialization at an optimum level, provides sufficient time for spatial
organization of the underlying matrix and thereby prevents loss of function.

Fibroblasts and epithelial cells are major regulatory elements of wound contraction
and epithelialization, respectively. Fibroblasts contribute to contraction directly by produc-
ing contractile forces? and indirectly via differentiating into myofibroblasts.> The epithe-
lium, once considered to be terminally differentiated, has the ability to differentiate into
fibroblasts.*> The occurrence of epithelial-mesenchymal transition (EMT) following ep-
ithelial stress such as inflammation or wound has been documented.*’ Local expression of
TGF-8, EGEIGF-II, or FGF-2 facilitates EMT by binding epithelial receptors with ligand-
inducible intrinsic kinase activity.> !! While during somitogenesis, mesenchymal-epithelial
transition happens,'? this transformation has not been investigated in the wound milieu.
Iwano et al® suggest that the majority of local fibroblasts develop following EMT from
epithelium. Manipulation of cell fate pathways of the epithelium toward reepithelializa-
tion while diminishing EMT may serve to prevent the aforementioned excessive fibrosis
and the resultant anatomical-functional uncoupling. TGF-8 exerts an inhibitory effect on
the proliferating epithelium!® and the EGF/IGF assembly synergistically enhances it.' It
has been shown that TGF-p exerts an inhibitory effect on EGF.!>!¢ Therefore, although
speculative, it seems that altering the ratio of TGF-S8/EGF in favor of EGF may help re-
duce EMT and consequent fibrosis and scarring. This hypothesis is further supported by
the finding that TGF-B1-null mice show enhanced wound healing, with narrower, sca-
bless wounds. The rate of reepithelialization in the knock-out mice increased such that,
3 days postwounding, wounds were 90% covered with the neoepidermis compared with
only 22% of the wound surface in controls.!” Furthermore, while neutralizing antibodies
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to TGF-B1 reduced scarring,'® treatment of fetal wounds with different concentrations of
TGF-B1 caused marked scarring of these wounds,'? suggesting a pivotal role for TGF-8
in the scarring. The enhanced epithelialization and diminished scarring—that is, discon-
nection of these two procedures—and the resultant anatomical-functional uncoupling are
in agreement with the proposed hypothesis.

This prospective modality may be useful for wounds where excessive contraction and
fibrosis is probable, for example, extensive burns. Future research may be directed toward
testing the hypothesis via EMT markers and also developing therapeutic strategies for
regulation of the TGF/EGF ratio.

—Ramin Mostofi Zadeh Farahani, DDS
School of Dentistry, Tabriz University of Medical Sciences, Tabriz, Iran.
Correspondence: r.mostofi@gmail.com

REFERENCES

1. Jennings RW, Hunt TK. Overview of postnatal wound healing. In: Adzick NS, Longaker MT, eds. Fetal
Wound Healing. New York: Elsevier; 1992:25-52.

2. Wrobel LK, Fray TR, Molloy JE, Adams JJ, Armitage MP, Sparrow JC. Contractility of single human dermal
myofibroblasts and fibroblasts. Cell Motil Cytoskeleton. 2002;52:82-90.

3. Clark RAF, ed. The Molecular and Cellular Biology of Wound Repair. New York: Plenum; 1996:391—
423.

4. Strutz F, Okada H, Lo CW, Danoff T, Carone RL, Tomaszewski JE, Neilson EG. Identification and charac-
terization of a fibroblast marker: FSP1. J Cell Biol. 1995;130:393-405.

5. Iwano M, Plieth D, Danoff TM, Xue C, Okada H, Neilson EG. Evidence that fibroblasts derive from
epithelium during tissue fibrosis. J Clin Invest. 2002;110:341-350.

6. Hay ED. An overview of epithelio-mesenchymal transformations. Acta Anat. 1995;154:8-20.

7. Desmouliere A. Factors influencing myofibroblast differentiation during wound healing and fibrosis. Cell
Biol Int. 1995;19:471-476.

8. Fan JM, Ng YY, Hill PA, et al. Transforming growth factor-beta regulates tubular epithelial-myofibroblast
transdifferentiation in vitro. Kidney Int. 1999;56:1455-1467.

9. Okada H, Danoff TM, Kalluri R, Neilson EG. The early role of FSP1 in epithelial-mesenchymal transfor-
mation. Am J Physiol. 1997;273:563-574.

10. Morali OG, Delmas V, Moore R, Jeanney C, Thiery JP, Larue L. IGF-II induces rapid beta-catenin relocation
to the nucleus during epithelium to mesenchyme transition. Oncogene. 2001;20:4942-4950.

11. Strutz F, Zeisberg M, Ziyadeh FN, et al. Role of basic fibroblast growth factor-2 in epithelial-mesenchymal
transformation. Kidney Int. 2002;61:1714-1728.

12. Summerbell D, Rigby PW. Transcriptional regulation during somitogenesis. Curr Top Dev Biol.
2000;48:301-318.

13. Coffey RJ Jr, Bascom CC, Sipes NJ, Graves-Deal R, Weissman BE, Moses HL. Selective inhibition of
growth-related gene expression in murine keratinocytes by transforming growth factor 8. Mol Cell Biol.
1988;8:3088-3093.

14. Marikovsky M, Vogt P, Eriksson E, et al. Wound fluid-derived heparin-binding EGF-like growth factor
(HB-EGF) is synergistic with insulin-like growth factor-1 for Balb/MK keratinocyte proliferation. J Invest
Dermatol. 1996;106:616—621.

15. Mioh H, Chen JK. Differential inhibitory effects of TGF-beta on EGF-, PDGF-, and HBGF-1-stimulated
MG63 human osteosarcoma cell growth: possible involvement of growth factor interactions at the receptor
and postreceptor levels. J Cell Physiol. 1989;139(3):509-516.

16. Hwang DL, Latus LJ, Lev-Ran A. Effects of platelet-contained growth factors (PDGF, EGF, IGF-I, and TGF-
beta) on DNA synthesis in porcine aortic smooth muscle cells in culture. Exp Cell Res. 1992;200(2):358-360.

73



JOURNAL OF BURNS AND WOUNDS VOLUME 5

17. Koch RM, Roche NS, Parks WT, Ashcroft GS, Letterio JJ, Roberts AB. Incisional wound healing in
transforming growth factor-beta 1 null mice. Wound Repair Regen. 2000;8:179—191.

18. Shah M, Foremen DM, Ferguson MW. Neutralising antibody to TGF-£1,2 reduces cutaneous scarring in
adult rodents. J Cell Sci. 1994;107:1137-1157.

19. Sullivan KM, Lorenz HP, Meuli M, Lin RY, Adzick NS. A model of scarless human fetal wound repair is
deficient in transforming growth factor beta. J Pediatr Surg. 1995;30:198-203.

74



