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Summary. The pigment pattern expression resides in the 
chromatoblasts of the embryonic skin.  The  
differentiation of these chromatoblasts is influenced by 
specific local factors such a melanization inhibiting 
factor (MIF) and a melanization-stimulating factor 
(MSF). We reveal the presence of these factors by means 
of a series of experiments on the skin of the marine 
species of fish Dicertranchus labrax and Mugil 
cephalus, each with different pigment pattern, the former 
having a light skin and the latter a darker one. Media 
conditioned by exposure to dorsal andtor ventral skin, 
stimulates the melanization of Xenopus laevis neural 
crest cells throughout a 3 day assay period. Similarly 
conditioned culture media tested on B16-F10 murine 
malignant melanocytes, revealed a considerable 
influence in enzymatic activities: dopachrome 
tautomerase (DCT), tyrosine hydroxylase and dopa 
oxidase. The use of media in a dose response basis 
suggests that the conditioned media may contain both 
melanophore stimulating and inhibiting factors. The 
results obtained may actually reflect the resultant 
activity of the two factors present. 
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Introduction 

The striking and varied pigmentation patterns of 
poikilotherms have long attracted interest and an 
understanding of their biological and physical bases has 
been sought after for many years. Despite these efforts, 
substantial definitive knowledge about the development 
and maintenance of pigmentation pattern is lacking, 
although it is obvious that the ultimate expresssion of 
specific patterns depends upon the distribution of 
specific pigment cells (Bagnara, 1998). 

All pigment cell types in vertebrates originate from 
the neural crest and are determined (in the embryonic 

Offprint requests to: Adelina Zuasti, Department of Cell Biology, School 
of Medicine, University of Murcia, Espinardo, 30100 Murcia. Spain. e- 
mail: adeiinaz@um.es 

sense) either in situ or by extrinsic factors encountered 
during migration or after their final destination is 
reached (Derby, 1982; Bagnara, 1987; Perris et al., 1988; 
Campbell, 1989; Hou, 1999). The matter of pattern 
formation was thought to be influenced by the tissue 
environments in which chromatoblasts differentiate. It is 
likely that the dorsal skin plays a critical role in inducing 
the differentiation of neural crest cells towards pigment 
cells (Derby, 1982; Perris and Lofberg, 1986; Perris et 
al., 1988; Johnson et al., 1992; Mangano et al., 1992). 

The effect of extracellular matrices and growth 
factors on potential pigment cells has been reviewed 
(Erickson, 1993; Frost-Mason et al., 1994). The cellular 
basis for pigment pattern formation must be considered 
in terms of the effects of these determinants on the 
migration proliferation and differentiation of 
chromatoblasts (Fukuzawa and Obika, 1995). It has long 
been proposed that the integument contains factors 
which regulate pigment pattern expression. The 
experimental data has supported the alternative view that 
the pigment pattern expression resides in the embryonic 
skin and that chromatoblasts are influenced by specific 
local factors that influence the differentiation of these 
chromatoblasts (Bagnara et al., 1979). These factors may 
include elements of the extracellular matrix and local 
factors present in the integument such a melanization- 
inhibiting factor (MIF) and a melanization-stimulating 
factor (MSF). MIF and MSF may be major elements in 
controlling the expression of pigmentation patterns. MIF 
was described in amphibia by Fukuzawa and Ide (1988), 
and MSF was described in frog skin (Mangano et al., 
1992). This line of investigation was extended to fishes, 
and revealed the presence of MSF in the skin of the 
freshwater Ictalurus punctatus (Johnson et al., 1992; 
Zuasti et al., 1992), and in the marine species Sparus 
auratus (Zuasti et al., 1993). 

This work is part of a series of investigations that are 
designed to utilize a relatively new approach to studying 
the mechanism of pigment pattern formation. Questions 
arise about the presence of MSF activity in other marine 
species of fish such as M. cephalus and D. labrax 
because of their highly distinct pigmentary pattern M. 
cephalus is darker than D. labrax. The results of a series 
of experiments using crude extracts of dorsal or ventral 














