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Dear Colleagues,:jihi 9-~q 04 (s 
Lhr I ~ m i ~ m u B e  tine 

Our Society is almost five years old 
and I think it is now the right time 
for an unbiased balance of facts -and 
situations and, a look, at those at 
hand. .,&s a fi.rst remark. .I would 
like to expreas-,my warmest apprec:ia- 
tion for all of you who have 
actively contributed to bring the 
Society to the prominent posit.ion it 
presently occupies within the who'le 
pigment cell community. Our 
*membership is continuously expanding 
and this is in my opinion the most 
important symptom of good health. 
Another tangible token of the state 
of health of our Society is undoubt- 
edly provided by our Bulletin. 
Thanks largely to the deep involv- 
ement of the Editor, Ferdy Lejeune, 
and the members of the editorial 
staff , Ferdinando Serri, Leszek 
Wolfram, Tony Thody, and the skilful 
assistance of Ghanem Ghanem, the 
Pigment Cell Research Bulletin has 
now reached a well defined shape, in 
compliance with the original project 
of an informative and stimulating 
newsletter. 

With the support of the 
Lawrence M. Gelb Foundation and 
l'OrBa1, the current literature 
review service has been potentiated 
to extensively cover the most 
topical aspects of research on 
pigment cell biology and melanin 
pigmentation, and several contribu- 
tions communicating urgent and 
outstanding results in the field are 
now regularly published. 

We all believe that one of the 
primary aims of the Bulletin is to 
favour the rapid spreading of 
scientific information, and I would 
solicit all members to submit 
preliminary research reports, 
connnentaries and any other form of 
communication that is deserving of 
special attention. In this connect- 

ion, I am very pleased to announce 
that the EORTC MEili'gnant Melanoma 
Group, has officially joined the 
ESPCR in the Bulletin., and from 

- this iseue oxi we will be re.gularly 
-ififormed. about their scientific 
activities and. initiatives. Dr 
U.R. Epeeberg f0:rmally 'sends- - his 
.best wishes to our Soeie*y and 
laoks forward to a closer interact- 
ion. between our groups. 8 Jo' * 

~tWl393 
Starting from this issue, 

Professor Ferdinando Serri relieves 
Ferdy Lejeune as the Editor of the 
Bulletin, and I would like here to 
express, on behalf of the Soeiety 
my sincere appreciation to Ferdy 
for his devotim Bo this entre- 
prise, and wish Ferdinando Serri a 
successful1 work. 

During the last years the 
ESPCR has played an important role 
for communication, promotion of 
research and support to the whole 
pigment cell comtnunity. Formal 
recognition of this role has come 
on several occasions, including 
prestigeous manifestations like the 
Second International Conference on 
Malignant Melanoma, excellently 
organized in Venice by Natale 
Cascinelli. Mention should also be 
made here of the concerted action 
to the EEC on melanoma, coordinated 
by Dr. Dirk Ruiter, a massive and 
integrated multidisciplinary 
program of great social relevance 
that the ESPCR in encouraging and 
supporting. 

Last year has witnessed a 
number of important scientific 
events in the field of pigmenta- 
tion, but all those who attended 
will concur that the 2nd meeting of 
the ESPCR, held in Uppsala on June, 
has been among the most outstanding 
ones. The high quality standards 



of the scientific presentations, 
published in a special issue of the 
Bulletin, the liveliness of the 
debates anbd the warm hospitality of 
Bengt Larsson and his associates in 
Sweden marked the meeting with an 
unforgettable tinge of excellence, 
making it a cordial and constructive 
scientific and social rendez-vous. 

What has been said so far is of 
great satisfaction to us all, and is 
reflective of a general ferment that 
apparently pervades also the other 
regional societies, namely the JSPCR 
and the PASPCR. Hopefully, this 
state of affairs should lead in the 
near future to the establishment of 
an International Federation of 
Pigment Cell Societies. This should 
act as a coordinating body of the 
regional societies whose purposes 
should be : 

a) to establish and maintain 
harmonious links between the 
societies; 
b) to organize and sponsor the 
international pigment cell confer- 
ences ; 
c) to appoint a Committee for the 
assignment of the Myron Gordon Award 
and other prizes; 

d) to deal with the 'publication 
policy of the journal Pigment Cell 
Research; 
e) to promote initiatives of social 
and educational value. 

Unfortunately, up to the 
present time, things have moved 
very sluggishly, and we hope that 
the whole matter will come to an 
end on the occasion of the XIVth 
International Pigment Cell Confer- 
ence, to be held in Kobe, Japan, on 
October 1990. Professor Yutaka 
Mishima, the Chairman of the 
Conference, reports that plannings 
for the meeting are well under way, 
and we all look forward to partici- 
pating in what promises to be a 
very exciting scientific event. 

In closing. I would like to 
express my warmest appreciation and 
thankfulness to our Honorary 
Secretary, Patrick Riley, for 
having greatly contributed with his 
experience to the running of the 
Society, and to solve all the 
little and great problems that we 
had to face during all these years. 

Yours sincerely, 
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investigated in blacks and whites 
Skin color and thus melanin 

content of the skin are a most 
striking differences characterizing 
racial groups. Is skin function 
related to skin color ? Is skin 
color related to modulation of 
racial differences in skin responses 
to chemical and environmental 
agents? 

Racial differences in skin 
function have been investigated : 
Weigand et a1 (1.2) showed increased 
intracellular cohesion in blacks; 
Reinertson and Wheatley (3) higher 
lipid content in black skin; 
furthermore, blacks have higher 
electrical skin resistance levels 
that whites (4.5). 

Mechanisms explaining these 
differences are minimally document- 
ed. By measuring some biophysical 
parameters of the skin, we have 
investigated and classified racial 
differences in skin reactions after 
a variety of stimuli with the 
hypothesis that understanding the 
basic skin differences among the 
races will provide insights into 
skin function. 

IRRITANT REACTIONS 

As early as 1919 (6) reactions 
t o dichloroethylsulfide were 

revealing a decreased susceptibi- 
lity ot cutaneous irritants in the 
former group. Weigand and Gaylor 
(7 )  measured the minimal percept- 
ible erythema in blacks and whites' 
after application of DNCB reporting 
the same findings; this difference 
was not detectable in stripped 
skin. Hence, the stratum corneum 
seemed to modulated different 
racial responses to irritants. 

Recently, we demonstrated 
different skin responses to 
chemical irritation in races after 
exposure to sodium lauryl sulphate 
(SLS) (8). Irritant reactions were 
monitored by means of laser Doppler 
velocimetry (LDV), transepidermal 
water loss (TEWL) and stratum 
corneum water content (WC). The 
tests were performed on untreated 
skin and skin pre-treated with 
short term occlusion or pre- 
delipidized with ethyl acetate. 
LDV reveales significant changes in 
the untreated and pre-occluded 
white skin (P < 0.05 and < 0.01 
respectively). In blacks the 
values were different only in the 
pre-occluded skin. The TEWL and WC 
responses demonstrated a higher 
susceptibility of black skin to SLS 
and a different modulation of 
irritant reactions after exposure 
to different amounts of irritant. 



On the other hand, there was less 
erythema in black than white skin 
and significant differences were 
appreciable only after the pre- 
treatment~. Probably, not only it 
is more difficult to detect erythema 
in black skin, but black skin reacts 
with a decreased blood flow. This 
could explain the findings of 
decreased minimal perceptible 
erythema in blacks ( 7 ) .  hr i* bf . . _ _ r  r -  

The same experimental design 
was undertaken to investigate 
irritantoreactions in hispanics (9). 
TEWL levels after SLS irritatior 
were higher in hispanics, namely 
after delipidization. There is a 
significant linear relationship 
between the baseline and the degree 
of response elicited in hispanics; 
the higher the baseline, the higher 
the response for 2.0% SLS. This 
implies that hispanics develop 
higher TFWZ respbnges when injured 
with concentrated chemicals; their 
water barrier modulation is greater 
than whites. From this point of 
view hispanic skin is comparable to 
the black one (8). On the other 
hand, the erythematous reaction of 
hispanic and white skin was strik- 
ingly similar. We conclude hispanic 
skin has some functional features 
comparable to whites (i.e. etythema- 
tous reaction) while other characte- 
ristics mirror blacks (i.e. water 
barfier function). .'-' I---' 

w fd bra*- - -. - 
Racial differences ih TFWZ 

between blaeks and whites are 
confirmed with an in vitro technique 
(10) where the data are more 
homogeneous, since obtained in 
absence of sweating and other vital 
functions. The study reveals a 
remarkable separation between the 
two groups with absolute TEWL values 
significantly higher (P < 0.01) in 
blacks. 

ur ~ u u  aur r r r  r w  YIPV 
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TRANSCUTANEOUS PENETRATION qej-r 

.)mum 

The different racial suscepti- 
bility to nicotinates was investi- 

gated as a model to e v a m  
transcutaneous penetraion (11). 
Two different nicotinates were 
applied to normal skin and to skin 
hydrated with previous occlusion or 
delipidized. The comparison 
between blacks and whites revealed 
lower values in the black group for 
the area undenr the curve reponse 
in sites pre-occluded or delipidez- 
ed (P < 0.04); for initial response 
and peak response in pre-occluded 
sites (P < 0.01). No significant 
differences were recorded in the 
responses to the two nicotinates. 
kin surface lipids -may play a role 

m modulating the initial penetra- 
tion of nicotinates. The study 
confirms the conventional belief 
that black skin resists the 
penetration of some chemicals 
better than white. Differential, 
effects on penetration due to 
occlusion (hydration of the stratum 
corneum) and deli~idization 
(barrie; modulation) are suggested. 
His~anics did not show differences 
of -nicotinate induced vasodilata- 
tion when compared to whites (12). 
The study confirmed partially the 
findings reported previously by Guy 
et a1 (13). ~igferences between 
whites and blacks iti post-occlusive 
reactive hyperemia occur (14) after 
application of topical corticoids. 
The data is consistent with a 
decreased reactivity of blood 
vessels in blacks during the 
hyperemic reaction due to either an 
increased removal of a vasodilator 
metabolite which accumulates during 
occlusion time, or to a different 
viscoelastic response of the 
arteriolar wall in black race. 

The relatively sparse data 
supports that there are racial 
differences (between whites and 
blacks) in some anatomical and 
physiological functions of the skin 
and that these differences could be 
involved in determining racial 
patterns in skin behavious, namely 
response to irritant chemicals and 
penetration of topically applied 
drugs. Hispanics, although not 



completely different from whites 
seem to have a different reaction 
pattern. 

Non invasive bioengineering 
techniques continue to add relevant 
data, allowing repeated, reliable 
and comparable measures of skin 
properties; non visible changes such 
as water content of the stratum 
corneum and transepidermal water 
loss may be estimated and quantified 
Pesulting in improved standardiza- 
tion of racial differences and 
responses to environmental and/or 
topical agents. 
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S H O R T  C O M M U N I C A T I O N  

Tyrosinase in rat liver and brain 

Presence of tyrosinase (EC 
1.14.18.1), the enzyme that produces 
quinone-free radicals and therefore 
has a potential for tissue damage, 
is demonstrated in normal rat liver 
and brain. The enzyme displays both 
L-DOPA oxidase and tyrosine hydroxy- 
lase activities. It is associated 
with the mitochondria1 and nuclear 
membranes and occurs in multiple 
forms, only one which is the same in 
both subcellular locations. Up to 
the present time tyrosinase was 
thought to occur only in melanomas 
and melanogenic tissues. 

Tyrosine hydroxylase activity 
was assayed as described by Hearing 
and Eke1 (1) with some mino; 
modifications. L-DOPA-oxidase 
activity measuring the production of 
labelled melanin using 14C-L-DOPA 
was assayed and counted as described 
by Hearing (2). Protein was 
determined using the Lowry procedure 
(3) with bovine serum albumin as the 
standard. Dopamine oxidase activity 
was measured as described for L-DOPA 
oxidase activity except 1 mM 
dopamine. (8-14C dopamine, sp. act. 
- 0.5 mCilmol, Amersham) + 0.1 mM 
Deprenyl and 0.1 mM Clorgyline were 
used instead of 1 mM L-DOPA. 
Monoamine oxidase was assayed as 
described by Heikkela et al. (4) and 
aldehyde dehydrogenase was assayed 
as described by Greenfield and 

Pietruszko (5). Subcellular 
fractionation was performed on the 
liver and brain of adult female 
Sprague-Dawley rats, 80-120 days 
old from Charles River. A1 1 
subcellular fractions consisting of 
cytoplasm, mitochondria, microsomes 
and nuclei were separated via a 
procedure of Hogeboom (6). The 
nuclear fraction was pelleted via 
centrifugation at 600 x g for 10 
minutes at 4OC in a Sorvall RC-58 
ultracentrifuge. The nuclei were 
then purified from plasma membranes 
by homogenization and using a two- 
step sucrose gradient according to 
the procedure of Fleischer and 
Kervina (7). 

Incubation of intact rat liver 
mitochondria with dopamine (1 mM) 
for 90-120 minutes at 37OC resulted 
in formation of melanin. In the 
absence of rat liver mitochondria 
or in the presence of bovine serum 
albumin there was no melanin, 
suggesting that melanin formation 
was catalyzed by an enzyme. The 
suspected enzyme was monoamine 
oxidase; however, incubations of 
rat liver mitochondria with 
dopamine in the presence of 
specific monoamine oxidase inhibi- 
tors Deprenyl (0.1 mM) andlor 
Clorgyline (0.1 mM) (separately and 
together) failed to abolish melanin 
formation. When, instead of 



dopamine, 1 mM L-DOPA (which is not 
a substrate for monoamine oxidase) 
was used, melanin formation also 
occurred. This suggested another 
enzyme capable of forming melanin 
from dopamine or L-DOPA. When liver 
mitochondria1 membranes were 
incubated with 1 mM L-DOPA and 
various concentrations of l-phenyl- 
2-thiourea (an inhibitor of tyrosi- 
nase) 1 mM, 0.5 mM and 0.1 mM at 
37OC, the formation of melanin was 
inhitited; the inhibition was 
proportional to the l-phenyl-2- 
thiourea concentration. 

Employing subcellular fractiona- 
tion procedures combined with the 
activity assays, tyrosinase was 
localized in the mitochondrial and 
nuclear membranes of rat liver : it 
was also found in the mitochondrial 
membranes from rat brain (Table 1). 
The time courses of DOPA and 
dopamine oxidation were determined 
with intact liver mitochondria and 
with mitochondrial membranes. When 
intact mitochondria were used, 
melanin formation was preceeded by a 
90 min. lag phase, this lag complet- 
ely disappeared when purified 
mitochondrial membranes were used, 
suggesting presence of tyrosinase 
inhibitors in the intact mitochon- 
dria. The enzyme from liver 
mitochondrial and nuclear membranes 
was solubilized with sodium deoxy- 
cholate and subjected to isoelectric 
focusing; seven activity bands were 
observed in nuclear membranes and 
only three bands were seen in the 
mitochondrial membranes, only one 
band (PI = 5.1) was common to both 
organelles. 

Tyrosinase is a potentially 
dangerous enzyme because it produces 
quinone-free radicals from endogen- 
ous amines. These radicals are 
extremely reactive and can readily 
form adducts with proteins, they 
also react with each other to 
produce melanin. When rat liver 
mitochondria are incubated with 
I4C-dopamine or DOPA, binding of 
radioactivity to the mitochondrial 

protein occurs with the concurrent 
loss of mitochondrial matrix 
aldehyde dehydrogenase activity. 
This also occurs when rat mitochon- 
drial membranes and human aldehyde 
dehydrogenase (E2) are incubated 
with dopamine. The activity loss 
is associated with melanin forma- 
tion and occurs in the absence of 
monoamine oxidase activity. 
Inactivation of aldehyde dehydroge- 
nase is associated with incorpora- 
tion of label from 14C-dopamine 
which has been visualized via SDS 
gel electrophoresis of the mito- 
chondrial matrix proteins followed 
by Western blotting and autoradio- 
graphy. A protein of MW of 54,000 
which also reacted with the 
antibody against human mitochon- 
drial aldehyde dehydrogenase, was 
found to incorporate radioactivity 
from 14C-labelled dopamine. Two 
other proteins (identity unknown) 
with subunit MW of ca. 20,000 and 
120,000 also incorporated the 
label. Since aldehyde dehydroge- 
nase inactivation simultaneously 
occurs with melanin formation in 
the absence of monoamine oxidase 
activity it appears that tyrosinase 
is the enzyme that inactivates 
aldehyde dehydrogenase; the 
reaction leading to inactivation 
could occur via o-quinones. 
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Table 1 

Tyrosinase activity of subcellular fractions of rat liver and brain 

I1 11 
11 Subcellular fractions Activity (pmol/min/mg protein) 11 

Liver 
Mitochondrial membranes 
Nuclear membranes 
Nuclear soluble 

Plasma membranes 

Brain 
Mitochondrial membranes 
Nuclear membranes 

11 Liver 
II Mitochondrial membranes 

(a) I4C L-DOPA oxidase activity 11 

5.4 
2.8 
none 

none 

II 
(b) 3H-tyrosine hydroxylase activity 11 

SF Turan and R. Pietruszko 
Center of Alcohol Studies 

Rutgers University 
Piscataway, New Jersey 08855-0969, USA 

C O M M E N T A R Y  

v-e&B related sequences in Xiphophoncs that map to melanoma 
determining Mendelian loci and overexpress in a melanoma cell 

line 

Certain genotypes of Xiphophoncs neoplasia spontaneously or follow- 
harbour an accessory Mendelian gene ing induction with initiating and 
which following loss, impairment, or promoting carcinogens. Together 
insufficiency of its regulatory with its linked regulatory genes it 
genes in the germ line, mediates the forms a "tumor gene-complex" (R- 
hereditary capacity to develop complex). We concentrated on 



accessory sex chromosomal Tu- 
complexes that are responsible for 
sex chromosome-linked melanoma 
formation. Southern analyses of the 
xiphophorine genome with 15 authen- 
tic oncogene probes revealed so far 
that only three v-erbB related EcoRI 
fragments comprising 4.9 kb of a 
certain X-, 11.5 kb of another X-, 

' and 6.7 kb of both a Y-and 2-chromo- 
so,me are inherited in parallel with 
the Tucomplex and melanoma forma- 
tion. They are accessory in the 
genome, and are highly homologous 
with each other. The sequence of 
the X-chromosomal 4.9 kb fragment 
shows minor but significant differ- 
ences to that of the invariably 
present autosomal xiphophorine erbB 
(x-erbB) fragment of 5.5 kb. 
indicating that at least two 
different x-erbB genes coding for 
different EGF receptors can exist in 
the fish. Northern analyses showed 
expression of both genes in a 
fibroblast cell line, and overex 

pression of the sex chromosomal x- 
erbB in a melanoma cell line. The 
co-segregation of the hereditary 
trait of melanoma with the sex 
chromosomal - x-erbB gene may be 
responsible for the switch from the 
normal to the neoplastic state of 
the pigment cells. 

Zechel C, Schleenbecker U, Anders A 
and Anders F 

Genetisches Institut. Justus-Liebig 
UniversitBt Giessen. FRG 

EDITORS' COMMENTARY ..................... 

Wittbrodt et a1 (Nature 341:415- 
421, 1989) "Novel putative receptor 
tyrosine kinare encoded by the 
melanoma-inducing Tu locus in 
Xiphophonrs" dealed with this 
subject and also found an EGF 
related Tu gene but did not quote 
the above previously published work 
by Zechel et al. 
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1. MELANINS, AND OTHER PIGMENTS CHEMISTRY 
into the hair structure and, 

- Boue-Grabot M, Gauthier Y, Cambar 
J .  

Quantitative approach of melanin 
in human cultured melanocytes. C R 
Soc Biol (Paris) 182:584-588. 
1988. 
Abstract : The purpose of the 
study was to establish an in vitro 
model for the quantification of 
the melanin produced in human 

! melanocytes in culture. Melanin 
content in these cultured human 
melanocytes is determined by 
spectrof luorimetric assay. 
Fluorescence intensity is quanti- 
tatively related to the melanin 
content present in cultured 
melanocytes. 

- Brown K, Mayer A, Murphy B, 
Schultz T, Wolfram L. 
Hair coloring by melanin precur- 
sors: a novel system for imparting 
durable yet reversible color 
effects. J. Soc. Cosmet. Chem. 
40:65-74, 1989. 
Abstract : An approach to hair 
coloration which is different from 
any currently available system was 
described. It is based on 
formation within the hair of 
deposits of a melanin pigment, 
very similar in character to that 
responsible for the color of 
natural hair. The hair coloring 
process consists of two steps: a 
shampoo during which a dye 
initiator [Cu(II)] is introduced 

following a rinse, treatment with 
an aq. sols. of a colorless 
melanin precursor, 5.6-dihydroxy- 
indole. The coloring process is 
usually complete within 5-10 min. 
The melanin deposits are formed 
in the peripheral regions of hair 
and thus are readily available 
for color modification or even 
total removal. 

- Butler MJ, Lazarovits G, Higgins 
VJ, Lachance MA. 
Identification of a black yeast 
isolated from oak bark as 
belonging to the genus Phaeococ- 
comyces sp. Analysis of melanin 
produced by the yeast. Can. J. 
Microbial. 35:728-734, 1989. 
Abstract : A black fungus 
isolated from oak bark was 
identified as a member of the 
yeast-like genus Phaeococcornyces. 
While no sexual reprodn. was 
obsd., the isolate showed 
characteristics assocd. with 
basidiomycetous yeasts; it was 
nonfermentative, produced 
extracellular urease, was pos. 
with the diazonium blue B colony 
color test, and had an entero- 
blastic form of budding. The 
isolate produced a black pigment 
constitutively which was shown to 
be a melanin. Prodn. of the 
pigment was inhibited by the 
incorporation of low levels of 
the fungicide tricyclazole in 
growth media, indicating that it 



was a pentaketide melanin. 
Pigmentation mutants were produc- 
ed. Albino mutants did not 
produce melanin. Diffusion 
mutants accumulated the penta- 
ketide melanin pathway oxidn. 
products flaviolin and 2-hydroxy- 
juglone in culture media. Cross- 
feeder mutants accumulated 
scytalone, a pentaketide melanin 
pathway intermediate, in culture 
media, and caused albino mutants 
to melanize when grown in proxi- 
mity to them on agar plates. A 
single mutant was isolated which 
excreted 1,8-dihydroxynaphthalene, 
the end product of the pathway. 
Broth cultures of Phaeococcomyces 
sp. in stationary growth phase 
released melanin in the form of 
granules, with an av. diam. of 30 

- Dudley ED, Hotchkiss JH. 
Cysteine as an inhibitor of 
polyphenol oxidase. J. Food 
Biochem. 13:65-75, 1989. 
Abstract : The effect of L-cyste- 
ine on mushroom polyphenol oxidase 
(PPO) activity was investigated 
using 3 spectrophotometric assays. 
The formation of pigment (mela- 
nin) , o-phenylquinone, and 
cysteine-quinone adduct from 
catechol were each assayed under 
similar conditions. Cysteine had 2 
effects; lst, a lag phase was seen 
when melanin formation was 
measured, and secondly, the rate 
of browning was decreased after 
the lag phase. The lag phase was 
not obsd. when the formation of 
cysteine-quinone adduct rather 
than melanin formation was 
measured. This suggests that the 
lag phase obsd. in melanin 
formation is due to adduct 
formation and not quinone redn. 
The velocity of adduct formation 
was similar to the velocity of 
o-phenylquinone and melanin 
formation without cysteine 
suggesting that redn. of o-phenyl- 
quinone to catechol was not 
significant. The structure of the 
adduct formed between cysteine and 

o-phenylquinone was synthesized 
and unequivocally detd. by NMR 
spectroscopy to be S-(2,3-di- 
hydroxypheny1)cysteine. 

- Ezzahir A. 
The influence of melanins on the 
photoperoxidation of lipids. J 
Photochem Photobiol [B] 3:341-- 
349, 1989. 
Abstract : The influence of 
synthetic Dopa-melanin, natur- 
al-A, AB-melanin and pheomelanin 
has been studied for the follow- 
ing processes: (1) microsomal and 
liposomal lipid peroxidation 
induced by illumination with W- 
and visible light; (2) interact- 
ion of melanin with the super- 
oxide anion; and (3) chemilumi- 
nescence intensity of phospho- 
lipids in the presence and 
absence of melanins. It has been 
shown that (a) melanins can 
function as a scavenger of the 
superoxide anion radical 02-. 
(pseudo-superoxide dismutase) and 
(b) melanins protect microsomes 
and liposomes against lipid 
peroxidation which is due to the 
absorption of light energy 
(filter effect). Our data show 
that in the presence of melanins 
lipid peroxidation is signifi- 
cantly lower in comparison with 
the phospholipids incubated in 
the absence of melanins (except 
pheomelanin). The level of 
photoperoxidation of lipids was 
studied by means of the chemi- 
luminescence method and by 
measurement of the malondi- 
aldehyde product. The results 
obtained by both methods indicate 
that melanin can effectively 
influence the process of lipid 
peroxidation. Mechanisms 
involved in the physical (optical 
screening) and photochemical 
reactions are proposed. 

- Gallas JM, Allen RG, Schmeisser 
ET, Eisner M, Talley P. 
Thermal properties of melanin 
determined from photoacoustic 
techniques. Report, USAFAM-TR- 



-87-37; Order No. AD-A200550, 108 
pp. Avail. NTIS From: Gov. Rep. 
Announce. Index (U. S.) 1989, 
89(5), Abstr. No. 911,777, 1988. 
Abstract : Photoacoustic signals 
from synthetic melanin powders and 
films were detected and analyzed; 
their signification to vision 
research is discussed. Consist- 
ency between results the present 
exptl. arrangement and Rosencwaig- 
Gersho theory was confirmed. The 
light beam from a continuous-wave, 
Kr laser was chopped at fre- 
quencies 200-1200 Hz, and the 
corresponding photoacoustic 
signals from the melanin were 
recorded. As expected, the 
acoustic amplitude varied omega to 
the -1 power for the C black std. 
The same dependence was obsd. for 
melanin powders obtained by evapg. 
H20 at neutral pH. For melanin 
thin films, however, an omega to 
the 312 powder dependence for the 
acoustic signal was obsd. For 
melanin powders obtained by evapn. 
of H20 at low pH values or by 
washing with acetone, the varia- 
tion of the acoustic signal with 
chopping frequency displayed an 
omega to the -1 powder behavior at 
200-650 Hz and an omega to the 312 
power behavior at 650-800 Hz. The 
switch in slopes plotted on log- 
log scale permitted an est. of the 
thermal diffusivity of acetone 
melanin. The central role played 
by H20 in these results is 
underscored. Acoustic signals were 
also measured while the laser 
intensity was varied; the depend- 
ence was found to be linear in 
accordance with the Rosencwaig- 
Gersho theory. - 

- Grollier J-F. 
Cosmetic pigments containing 
indole derivatives and inert 
carriers, their preparation, and 
hair dyes containing them. Ger. 
Offen., 9 pp., 1989. 
Abstract : A powder for dying hair 
or body hair contains inert 
mineral particles with a particle 
size <20 .mu.m that contain on 

their surface a melanin pigment 
which is obtained by oxidn. of an 
indole deriv. [I; R1 = H, alkyl, 
SiR9RlOR11; R2, R3 = H, alkyl, 
carboxyl, alkoxycarbonyl, 
SiR9RlOR11; R4, R5 = H, alkyl, 
formyl, acyl, alkylene, SiR9RlOR- 
11, P(O)(OR6)2, R60S02; OR4R5 
forms a ring which contains CO, 
CH2, thiocarbonyl, P(O)OR6, 
CR7R8; R6, R7 = H, alkyl; R8 = 

alkoxy, monoalkylamino, dialkyl- 
amino; R9-Rll = alkyl] or its 
addn. salts, alkali metal salts, 
alk. earth metal salts, or its 
amine s . Natural, nontoxic, 
nonallergenic pigments are prepd. 
in vitro using indole dyes; the 
pigments are the particles 
defined above. The formation of 
resp. melanin pigments occurs in 
aq. medium, e.g. in air prefer- 
ably at alk. pH, or in the 
presence of an oxidizing agent, 
such as peroxides or K periodate. 
A mixt. contg. 3-methyl-5,6- 
dihydroxyindole 1.83, EtOH 26.2, 
HZ0 37.4, KI 0.52, and CaC03 7.85 
g was mixed with 26.2 g HZ02 (20 
vol.) to give an insol. nightblue 
melanin pigment. A mascara oil- 
in-water emulsion contained 
stearic acid 10.0, candelilla wax 
10.0, beeswax 5.0, microcryst. 
wax 10.0, (HOCH2CH2)3N 3.0, guar 
gum 3.0, Me cellulose 0.2, 
methylparaben 0.1, propylparaben 
0.1, a 5,6-dihydroxyindole-based 
pigment (e . g . the pigment prepd. 
above ) 20.0, hydroxyethyl 
cellulose 2.0, and H20 to 100.0 
g. An eye liner and a light blue 
eye shadow is also described. 

Higa Y. 
Melanin-inhibiting skin prepara- 
tions containing kojic acid 
(esters) and pharmaceutical 
natural products. Jpn. Kokai 
Tokkyo Koho, 1989. 
Abstract : Melanin-inhibiting 
skin prepns.. which prevent 
tyrosinase, contain kojic acid 
(I) or its esters and pharmaceut- 
ical natural products as active 
ingredients. A cream comprising 



I monostearate 1.00, a cinnamon 
bark ext. 1.00, polyethylene 
glycol monostearate 2.00, glycerin 
monostearate 5.00, behenyl alc. 
1.00, liq. paraffin 1.00. 
glycerin trioctanoate 10.00, an - 
antiseptic agent, a perfume q. s., 
1,3-butylene glycol 5.00, and H20 
to 1002 by wt. remarkably inhibit- 
ed pigmentation in male and female 
volunteers. 

- Jastrzebska MM, Dworzanski JP, 
Wilczok T. 
Dark- and photo-conductivity of 
synthetic pheomelanins. Stud. 
Biophys. 129:83-90, 1989. 
Abstract : Synthetic pheomelanins 
from enzymic oxidn. of a mixt. of 
dopa (3,4-dihydroxyphenylalanine) 
and 5-S-cycteinyldopa in varying 
molar ratios were examd. by dark- 
and photocond. measurements. Model 
pheomelanins differ significantly 
from the autoxidative dopa-melanin 
in the values of both specific 
conductance and thermal activation 
energy. Values of thermal 
activation energy depend on 
contents of 5-S-cysteinyldopa in 
the mixt. of precursors. Influ- 
ence of deproteinization on dark 
and photocond. of pheomelanins is 
discussed. 

- Kawasaki K. 
Cosmetic melanin-removing prepar- 
ations containing hydroxyapatite, 
alcohols, sucrose esters, and 
L-ascrobic acid. Jpn. Kokai 
Tokkyo Koho, 3 pp., 1989. 
Abstract : Cosmetic melanin- 
removing prepns. contain hydroxy- 
apatite, 1.2-propylene glycol, 
EtOH, sucrose esters, NaOH, 
L-ascorbic acid, and H20. A skin 
prepn. comprised hydroxyapatite 
15, 1,2-propylene glycol 3.0, EtOH 
2.5. sucrose ester 0.7. glycerin 
0.3, NaOH 0.2, and H20 77.3%. 

- Kocsis A. 
Melanogenuria screening tests. 
Kiserl. Orvostud. 41:195-201, 
1989. 
Abstract : A review with 26 refs. 

on the specificity problems 
related to melanogenuria Thor- 
mahlen and Jaksch screening 
tests. 

Korzhova LP, Frolova EV, Romakov 
1. 

A spectrofluorometric method of 
recording oxidation products of 
eumelanin destruction. Vopr Med 
Khim 35:139-143, 1989. 
Abstract : Dynamics of oxidative 
destruction of DOPA-melanin and 
melanin proteins was studied 
after treatment with 3% hydrogen 
peroxide within 60 min at 100 
degrees. The pigments were 
estimated by absorption at 400 nm 
as well as by means of spectro- 
fluorimetric patterns both in 
total preparation and in prepar- 
ation obtained after fraction- 
ation on Tojapearl-55 and 
Tojapearl-40. Intensive f luo- 
rescence in the region 500-510 nm 
was detected within initial steps 
of oxidation while the absorption 
spectrum was unaltered. These 
fluorescent substances were 
heterogeneous: fluorescence was 
detected both in main high 
molecular fraction and in low 
molecular substances (fluo- 
rescence was absent in the 
initial melanin and its frac- 
tions ) . During incubation 
gradual decolorization of the 
pigment was observed. This 
process was related to depoly- 
merization and to an increase in 
content of slightly coloured low 
molecular substances exhibiting 
maxim1 fluorescence at 430 mm. 
The further steps of oxidation, 
affecting main subunits of 
melanin ( indol quinones), 
involved formation of low 
molecular, practically discolour- 
ed substances with fluorescence 
at 340 nm and 410 nm. The 
spectrofluorimetric procedure 
combined with gel chromatography 
may be used in evaluation of the 
rate and degree of eumelanins 
oxidative destruction. 



Lambert C, Chacon JN, Chedekel MR, 
Land EJ, Riley PA, Thompson A, 
Truscott TG. 
A pulse radiolysis investigation 
of the oxidation of indolic 
melanin precursors: evidence for 
indolequinones and subsequent 
intermediates. Biochim Biophys 
Acta 993:12-20, 1989. 
Abstract : The rate constants 
associated with the series of 
successive transient absorptions 
initiated by one-electron oxid- 
ation of 5.6-dihydroxyindole 
(DHI) 5.6-dihydroxyindole-2- 
carboxylic acid (DHICA), precurs- 
ors of melanin, and N-methyl-5.6- 
dihydroxyindole (NMDHI), a model 
compound, have been studied by 
pulse radiolysis. The initial 
transient species resulting from 
N3. oxidation reaction at pH 
7.3-7.4 are assigned as the 
corresponding semiquinones. In 
each case, these radicals decayed. 
probably by disproportionation, 
into products most readily 
monitored in the 400-430 nm 
region. For DHI, the decay in 
this region could be fitted by two 
parent concentration independent 
first-order processes. These may 
correspond to transformations 
between 5,6-indolequinone, and its 
quinone-imine and quinone-methide 
tautomers. With NMDHI, on the 
other hand, a single longer-lived 
product with a peak around 430 nm 
predominated after decay of the 
corresponding radical, due almost 
certainly to N-methyl-5,6-indole- 
quinone . The data appear to 
exclude significant melanin 
polymerisation by condensation of 
semiquinones, reaction of semi- 
quinones with dihydroxyindoles, 
self-addition of indolequinones or 
tautomers, or reaction of indole- 
quinones or tautomers with the 
parent dihydroxyindoles. It is 
suggested that polymerisation of 
melanin may rather occur by 
stepwise addition of indolequinone 
methidelimine to reduced oligome- 
ric species. 

- Mileo AM, Mattei E, Fanuele M, 
Delpino A. Ferrini U. 
Differential radiosensitivity in 
cultured B-16 melanoma cells 
following interrupted melano- 
genesis induced by glucosamine. 
Pigment Cell Res 2:167-170, 1989. 
Abstract : The relationship 
between cell pigmentation and 
radiosensitivity was investigated 
in a cell model in which melano- 
genesis was suppressed by a 
glycosylation inhibitor. It was 
found that X-irradiation of 
melanotic B-16 melanoma cells and 
their amelanotic counterparts, 
obtained by glucosamine treat- 
ment, showed an inverse correl- 
ation between radiosensitivity 
and melanin contents. Since 
melanogenesis interruption by 
glucosamine does not affect the 
DNA repair capacity of nonpig- 
mented cells, it is likely that 
intracellular melanins play a 
role in the relative resistance 
of pigmented cells to X-irradia- 
tion. 

- Nowak D, Hehn 2, Zawadzki M, 
Stempinski E, Urbanik E. 
Water-dilutable melanine lacquer. 
Pol., 4 pp., 1987. 
Abstract : The lacquer consists 
of a melamine resin (A) with a 
medium degree of condensation and 
methoxylation 10-60, a melamine 
resin (B) with a high degree of 
condensation and methoxylation 
15-40, a butoxylated urea resin 
(C) 10-40, colloidal silica 
0.5-3, poly(propy1ene phthalate) 
(I) 3-10, MeOH and/or H20 3-8, 
and, optionally, fatty amine 
acetates in AcOH 5-20 and 
ethoxylated ethylene glycol 
and/or EtOH 4-7 parts. The 
lacquer is stable >6 mo and is 
useful for coating of impregnated 
decoration papers used as 
artificial furniture veneer. 
Thus, A 160, I 40, and colloidal 
silica 8 g were added to a soln. 
of 35 g C16-22 fatty amines in 70 
g AcOH with stirring at 50- 
.degree.. Then, B 340, 60% BuOH 

I* 



soln. of C 300, ethylene glycol 
21, and MeOH 26 g were added, and 
the mixt. was cooled to give 1000 
g lacquer. 

- Omata K, Tomita H, Nakajima T, 
Natsume B. 
Design of new melanin biosynthesis 
inhibitors. Pestic. Sci. 26:271-- 
281, 1989. 
Abstract : Structural requirements 
for melanin biosynthesis inhibi- 
tion were analyzed by comparing 
known melanin biosynthesis 
inhibitors (IBIS) and an inter- 
mediate of melanin biosynthesis, 
1,3,8-trihydroxynaphthalene 
(1,3,8-THN)), on the assumption 
that the enzymic inhibition by 
MBIs occurs competitively with the 
biosynthetic intermediate. On this 
basis, new chems. in the form of 
phthalazine derivs. I (R = H, Me, 
C1, Et, Br, F; R1 = alkyl, H, C1, 
Br, F; R2 = alkyl, H, C1; R3 = H, 
Me, C1; n = 0 or 1) were designed. 
In biol. tests, the synthesized 
phthalazine derivs. showed high 
activity against rice blast caused 
by Pyricularia oryzae. These 
compds. also inhibited the 
melanization of this fungus at a 
low concn., which suggested that 
they are similar to other MBIs in 
their mode of action. 

- Osak W, Tkacz K, Slawinski J, 
Czternastek H. 
Dielectric relaxation in synthetic 
melanin. Biopolymers 28:1875-1883, 
1989. 
Abstract : The charging and 
discharging currents were investi- 
gated in a synthetic melanin 
sample. The presence of long- 
lasting dielec. relaxation was 
established. The steady state was 
reached after a long time, from 
103 to 105 s, which depends on 
temp. and voltage. The temp. 
dependence of polarization was of 
an activation character (Ea = 0.67 
eV). . The kind of electrode 
material material did not influ- 
ence the current curves. 

- Pave1 S. 

Analysis of eumelanin-related 
indolic compounds. TrAC, Trends 
Anal. Chem. (Pers. Ed.) 8:177-- 
183, 1989. 
Abstract : The sepn. and detn. of 
eumelanin-related indolic compds. 
excreted in urine of patients 
with malignant melanoma are 
discussed by using paper, thin- 
layer, and anion-exchange 
chromatog. GC-mass spectroscopy, 
and HPLC with fluorescence 
monitoring. Reversed-phase HPLC 
with fluorescence detection was 
concluded to be the optimal 
procedure. 

Peter MG, Foerster H. 
The structure of eumelanines: 
identification of composition 
patterns by solid-state NMR 
spectroscopy. Angew. Chem. 
101:753-757, 1989. 
Abstract : Solid-state 13C-NMR 
provided structural information 
on eumelanins derived from dopa 
and dopamine, including side 
chains, repeating units, and 
oxidn. state. 

Pierce-Liebisch JA. 
Diffuse reflectance infrared 
spectrometry of base-solubilized 
fungal melanin. Physiol Chem Phys 
Med NMR 21:81-93, 1989. 
Abstract : Changes in the diffuse 
reflectance Fourier-transform IR 
(DR FT-IR) spectrum of dried 
exts. (prepd.in 1M aq. KOH) of 
Agaricus bisporus melanin have 
been monitored over the pH range 
1-11. The series of spectra are 
characterized mainly by vibra- 
tional resonances involving 
carboxylic acid and carboxylate 
functionalities. Dissoln. of the 
fungal melanin occurs only at a 
very high pH, while pptn. of 
material from the base ext. does 
not occur until a pH of .apprx.3 
is attained. Curve-fitting of the 
carbonyl stretching region in the 
DR FT-IR spectra and plotting of 
the areas of the bands respons- 
ible for -COOH and -COO- func- 
tional groups demonstrate that 



. .  protonatfon 6f a carboxylic acid 
residue with a pKa of 3.5 is 
responsible for the pptn. of the 
material from soln. The spectra of 
the native melanin and its base 
ext. exhibit may dissimilarities, 
demonstrating that the latter is 
not representative of the whole 
biomaterial. This is most clearly 

' seen in the absorption centered at 
1280 cm-1, which indicates the 
presence of C-0 and C-N groups in 
the native melanin, whereas the 
base ext. displays negligible . absorbance in this region of the 
spectrum. Moreover, there is an 
increase in the relative absorp- 
tion in the 0-H stretching region 
of the ext. spectrum which is 
correlated with alc . groups, thus 
revealing chem. degrdn. of the 

' native material - by strong base. 
These solid-state expts. illustr- 
ate the promise DR FT-IR spectro- 
metry offers for the anal. of 
melanins, esp. when minute 
quantities of material are 
required to be analyzed. 

- Pizlo H, Pizlo A. 
Method of isolating melanin from 
black yeast. Pol., 4 pp. Abstract- 
ed and indexed from the unexamined 
application, 1988. 
Abstract : Melanin (I) is isolated 
from black yeast by extn. of cell 
walls (after plasmolysis wikh NaCl 
and H20) with hot 1N NaOH, 
hydrolysis of the residue with hot 
HC1 (.ltoreq.ZN), extn. of the 
residue twice with 1N NaOH (1st 
room temp., 2nd hot), and then 
treatment of the combined superna- 
tants with 2N HC1. The pure I ppt. 
is then washed with H20 and dried. 
Thus, 17.4 g black yeast was 
treated with 0.5 g NaCl for 4 h 
and immersed in 50 cm3 H20. The 
cell wall residue was washed. 
treated with 50 cm3 1N NaOH at 
60.degree. for 30 min, refluxed 
with 50 cm3 2N HCl for 1 h, 
treated with 50 cm3 1N NaOH at 
room temp. and at 70.degree. 
(residue discarded after each 
treatment), and the supernatants 

were combined and treated with 2N 
HC1. The ppt. was washed with H20 
and dried at 80.degree.. yielding 
10.62 g. The I prepn. was free 
of melanoid contamination. 

- Prota G. 
Mechanisms in melanin pigment- 
ation: an up-to-date view. 
Psoralens, Proc. Int. Congr. 
"Psoralens 1988". Meeting Date 
1988, 13-23. Edited by: Fitz- 
patrick, Thomas B. Libbey: Paris, 
Fr., 1989. 
Abstract : A review, with 40 
refs., surveys recent investig- 
ations on the structure and 
biosynthesis of melanins and 
related metabolites that have led 
to several important discoveries 
which radically changed the 
comonly held views of the chem. 
of pigmentation. Special ref. is 
made to the mechanisms of enzymic 
and light-induced melanogenesis. 

- Prota G. 
Melanin and pigmentation. 
Coenzymes Cofactors 3:441-466, 
1989. 
Abstract : A review, with 107 
refs., on the pigmentary system, 
the nature of melanins, the chem. 
of melanogenesis, and eumelanin 
vs. pheomelanin. 

- Slawinski J, Paetz M, Elbanowski 
M. 
Chemiluminescence of the euro- 
pium(2+)/europium(3+)-melanin- 
hydrogen peroxide system. Proc. 
Int. Sch., lst, Meeting Date : 
1988, 472-7. Edited by: Jezowska- 
Trzebiatowska. Boguslawa; 
Legendziewicz, J.; Strek, W. 
World Sci.: Singapore, Singapore. 
1989. 
Abstract : Chemiluminescence of 
the ~ u 2 t  1 Eu3t-melanin-H202 
systems was investigated. The 
curves of dependence of chemi- 

, luminescence intensity on its 
lifetime were recorded. The 
spectral distribution of chemi- 
luminescence obsd. was done and 
results obtained are discussed. 



- Stepien K. 
Melanin as a drug-binding bio- 
polymer. Acta Pol. Pharm. 
45:435-440, 1988. 
Abstract : The relative binding 
affinity of some drugs to the 
dopa-melanin model system was in 
the order: ethacridine > chloro- 
quine > tetracaine > procaine) 
8-hydroxyquinoline > chlor- 
amphenicol > p-aminoasalicylic 
acid. The no. of binding classes. 
the assocn. consts., and the no. 
of binding sites in each class 
were detd. for the drug-melanin 
complexes with the aid of Scat- 
chard's method. The results point 
to the importance of ionic 
interactions for complex formation 
and indicate that binding is 
enhanced by the presence of aliph. 
substituents. 

- Stepien KB, Dworzanski JP, 
Bilinska B, Porebska-Budny M, 
Hollek AM, Wilczok T. 
Catecholamine melanins. Structural 
changes induced by copper ions. 
Biochim Biophys Acta 997:49-54, 
1989. 
Abstract : Melanins synthesized 
from adrenaline and dopamine in 
the presence or absence of copper 
ions were characterized by 
pyrolysis-gas chromatography-mass 
spectrometry and by IR and ESR 
methods. It was shown that Cu2t 
are able to induce changes in the 
melanin structure. Melanins 
obtained from adrenaline-Cu2t and 
dopamine-Cu2t complexes are 
composed mainly from monomeric 
units of the indole type. Melanins 
synthesized from these catecho- 
lamines without Cu2t contain 
additionally large amounts of 
unindolized monomeric units. The 
structure differences in both 
types of melanins are reflected in 
their sorptive abilities and 
spectroscopic characteristics. 

- Tsuboi M, Ando Y, Matsui K, Hitomi 
K. 
Inhibitors of melanin formation in 
human skin. Jpn. Kokai Tokkyo 

Koho, 1988. 
Abstract : A skin-lightening 
cosmetic contains (1) baicalein 
(I), or baicalin, (2) a I-- 
baicalin mixt., (3) a I-contg. 
ext. or baicalin-contg. ext., or 
(4) a mixt. of I ext. and 
baicalin ext. This cosmetic 
inhibits melanin formation in 
skin. An ointment contg. 0.3% I 
applied to human skin 2-3 times a 
day for 40 days was effective in 
inhibiting darkening of skin by 
W irradn . 

- Villablanca M, Indig G, Slawinska 
D. Slawinski J. 
Studies on chemiluminescence in 
the enzymatic and autoxidative 
transformation of 3.4-dihydroxy- 
phenylalanine into eumelanins. J 
Biolumin Chemilumin 3:181-190, 
1989. 
Abstract : The catechol oxidase- 
catalysed and autoxidative 
transformation of 3.4-dihydroxy- 
phenylalanine (DOPA) to eumelanin 
have been studied by oxygen 
consumption, energy transfer, 
absorption and fluorescence 
spectroscopy. Formation of 
transient dopachrome (lambda max 
= 480 nm) and dopalutin (lambda 
ex = 423 nm, lambda em = 491 nm) 
have been found in the enzymatic 
and autoxidative reaction. In the 
enzymatic reaction, neither a 
photon emission with quantum 
yield phi greater than lo(-13) 
nor energy transfer to triplet 
and singlet energy acceptors 
(sensitizers such as anthracene 
derivatives, xanthene dyes and 
chlorophyll-a) in water and 
micellar solutions have been 
found. The autoxidative reaction 
is chemiluminescent (phi = 
1 0 - 9 )  the emission occurring 
in the 400-600 nm range. The 
excitation energy is not trans- 
ferred to sensitizers. The effect 
of various enzymes and traps of 
active oxygen species as well as 
the spectral distribution of 
chemiluminescence indicate that 
there is no emission from oxygen 


