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Abstract
The present srudy was carried out to evaruate the effect of aphotosensitizer Me.thoxsoren through dietary supplementation on thepigmentation / melanophoyls change in blie *iipl, (pseudotropheus

lombardoi). Three types of Methoxiaten containin{ 
'nipurimnrtal 

diets(25,100,500ppm) and the feed without methoxsareiwas'considered as acontrol diet were fed to four gloups offishes wrth three jshes in each group
forming the triplicates was introduced iito the glass aquaria.The experimentalduration was run for 60 days. Art the fishrr"ruu ?ni *)i-th' ,ontror diets foranother l5 days to yy the sustainability of the pigmentation due to action ofmethoxsalen. The fish were fed ad tibitum at il;00 am every day ond after
the feeding rime the fish were exposed the sunright 7o,, liou, (r 2.00 to r :00pm) to let the photosensitizer work inside bodi ithe jri. rn, scales wereremovedfrom the lateral side of thefishesfrom thl conirol and experimental
die ts fe d fi s h e s and examine d under" compound micro s cope for me lanophore sand pigmentation. It was founcl that the ntelanophores iggregation and thedarkening of scales and number of pigment granures rii aorr- dependent500 ppm methoxalene contaiie-d"diet.produced a high intensity ofmealanophores andpigmentation of skin *iirh has a direct impact on marketvalue of ornamental fishes.
Key words: Methoxsaren, photosensitizer, brue morph (pseudotropheus
I ornb ardo i), s kin c ol our ation.
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Introduction product, such as the bright vibrant colors

Omamental fish culture is one ofthe of ornamental fish (Mukherjee et al',

mostimportantfieldsofAquacultureand 2010)' The body colors of fish ale the

now days it has becomin! a source of predominantly dependent on the

income day by day for the rural people. presence of chromatophores' Pigments

1nar.ra., Uflnaat et al., 201\ alsoplayaroleindeterminingthefish

Ornamental fish tqs gained prominencs colour. Fish are capable of producing

i, irr,"rnu,ionalttide urrd pluyt 3 sorlo pigments' but others must be

,igrrifi.urt role in the economy of suppliedinthedietofmostfish,colour

dJveloping counties like India(Chandy, enhancing diets may contain additional

2014). ih.r" are various factors naturalpigmentstoenhancecoloursof

involved in omamental fish cultt[e and ornamental fish (Alagappan , 2004;

among these quality and quantity of Esakkiammal et al., 2008)' People

fooA, fowth ana pig;entation for body involved in the trade of omamental fish

colourationis themostimportantfeattye are constantly exploring methods of
(James, 1998; Esakiammal et al., enhancing skin colouration. Colour

iOOl;. Pigment-based coloration in enhancement through the use of
fish can be expressed permanently carotenoids infeedhasbeenconfirmed

flexiblychanginggaauafyinamarurer by a number of authors (Fey and

depenbent on season, ui. o, mating Mayers, 1980; Ako et al''2000 ;

status or feed depeniing on ui Kiesslinge/ a1.,2003; Nagappanetal',

individual's motivational state 2004). (Ako er al. 2000) reported

(Alagappan et al., 2004). Fish are intense colouration offreshwaterred

coloured in nature often show faded velvet swordtail (xiphorus helleri),

colorationunderintensive relationship rainbow frsh (Psedomugil furcatus)

between dietary carotenoid and andtopazcichlid(Cichlasoma myrnae)

pigmentationexistsinthem(Haltener when fed diet containing caroten-

at., tosl1. The pigments that can be oid rich strain of spirulina platensis

used to provide color fishes these are and Haematococcus pluvialis. Sinha

melanins, carotenoids, pteridines, and and Asimi (2007) reported that the

purines. ilarotenoidr,-*hi"h are lipid China tose (Hibiscus rosasinensis)

soluble,yellowtoredcolors.krtheflestr, petal is a potent natural carotenoid

the carotenoids are the dominant source for gold frsh (Carassitls

pigment (Simpson et a1.,1981). They auratus)toenhance its colour. Ezhtlet

arJused in aquaculture feeds to provide al. Q008) rcported encouraging results

the c6lor associated with consumer on colouration of red swordtails
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(Xiphophrous helleri) fed diet diqpersionofthemelaninpigmentwithin
containing marigold petal meal. In thecell.Theaggregationariddispersion
additionto enhanching colourationofthe phenomenon or 

"l,ro*atophoies 
has

fi.sh, the differentpigments used in the direct impact relation with the market
diets are also reported to give better ofornarnintal fish (Asimi,2009). The
growth (Ezhil et al., 2013) in blue present finding wili be u"ry rr.ful to
morplr"Theenha{rcementofcoloruation understana ine changes in the
can be done by\dministeringpigment concentration of melanophores after
enrichedfeed.However,detailedstudies feeding with methor,ruLn through
of colotus enhancement in omamental dietary supprementation. . To enhance
fish by use ofpigmerit added fish fee.d is the body pigmentation of Blue morph,lacking. tfrepresentituAywas designedto feed

The current work was the fisheswithvariedconcentrationof
undertaken to study the effect of a methoxsalen to improve the
photosensitizer, Methoxsalen on the pigmentation in the scares.
bodypigmentation ofthe blue morph Materials and Methods
(Pseudotropheus lombardoi ) In Three types of experimental feedg_eneral, the photosens itizer was prepared by using fishmeal, rice
(Methoxsalen) is used for various Uran soybeanmeal,groundnutoilcake,
pigmentation disorders in human beings tapioca flow, vitamii and mineral mix
like psoriasis, vitiligo, leukoderma etc. and cod liveroil. (Table_l) To each feed
Methoxsalen belongs to fi.rocoumarin methoxsalen in different concentation
goup oforganic chemical compounds ie.,25ppm,l00ppm and 500ppm was
which absorb UV light and act as aOaeaiottreUasadets.Thedietwithout
photosensitizer based on the interaction methoxsalen is considercd as the contol
oflightandaphotoaclivgdrug,tobring diet. All the three types of feed were
about beneficial results in a biological added with Spiruliii maxima (10%)
system, such as the skin. as carotenoid source. 12 glass aquaria
Chromatophoresarepigmentcontaining of 40 liter capacity *.r. taken and
cells located beneath the scales and divided in four grlup, forming the
result in change in the appearance of dplicates.Theexfrrimentalfishofblue
fishes in the most common types of mirph (pseudoiropheus lombardoi)
chromatophores are melanophores. wascollectedfromiocal aquaformand
These contain black or brown coloured stocked for l0 days acclimatization. The
melanin crystals and intensity ofthese experiment wastonducted for 60 dayscells depends on the amount of duration and in which for
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initial 45 days the experimental and orpigmentgranulesaswellasdarkening
control feed were fed to the fishes after ofthe scale could be seenthe fishes fed
which the scale samples were collected with diet-3 (plate- 3). Ahigh number of
fromthelatalsideofthefishes.Allthe melanophores could be clearly
fishes were fedrwith control diets for visualizedinthe scale offishes fedwith
another 15 daysto sgothe sustainability diet-4 (plate-4-51). The development
of the pigmentatftn due to action of of higher pigmentation of
methoxsalen - chromatophores and darkening ofthe

Thefishwere fpdadlibitumat scales were highly significant in
trl:00ameverydayandafterlhourafter scales of fish fed with high
feeding, theywere exposedto sunlight concentration of methoxsalen (500

for thour(12:00to 1:00pm). Exposure ppm).

to sunlight was to letthe photosensitizer Discussion
work inside the body of the fish. The The present study,
aboveprocedurewascontinuedfor15 demonstrated that the feeding diet
days after which the scales were taken supplement with the higher dose of
from latal side ofthe fish and preserved photosensitizer methoxsalen (500 ppm)
n 6% formalin. The scales were viewed has provided a dispersing action of
under compound microscope for melanin pigment in the chromotophores
chromatophores counts. The water inthe scales ofblue morph. Similar
qualityparameters were analysed using results were observed in fishes fed with
thestandardmethods(APHA, 1998). natural or artificial diet containing
Thewatertemperaturerangedbetween substances in order to enhance
21-b 230 C. The pH was between 7.1 colouration. Storebakken et al.(1987);
to 7.3,dissolved oxygen between 6 to Buttle et al. (2001)and Kiesslinget al.
8 ppm and alkalinity was well below 160 (2003) reported an increase in pigment
ppm. concentationofAflantic salmorySalmo
Results salarHaffraand Haseawa (1967) while

The scale of the fish fed with studyingthechromatophoresof Oryias
control diet showed no pigmentation. latipes (medaka) reported an enhanced

Thepigmentswerenotpresenteitherin pigmentation. Ako et al. (2000)
the center or on the ridges (plate-l) reportedintensification ofcolourinthe
where as the fish fed with experimental freshwater red velvet swordtails
diet2 (methoxsalen25ppm) showeda (Xiphophorus helleri), rainbow fish
slight darkening of the scale (plate' 2). (P s e u do mu gil furc atus) and topqz
An increase in the pigmentation number cichlids (C i chl as oma myrnae) when
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fed a diet containing 1.5 to 2%o of melanosphoresfortheaggregationinttre
carotenoid rich strain of Spirulina scale of fishes feeding with
platensis and lyo of Haematococcus photosensitizermethoxsalen through
pluvialis. Wallat et al. (2005) used six dietary supplementation. This report is
different popglar commercial diets to usefi.il to the feed manufacturers to use
study their effect on skin colourati-on, methoxsalen to improve the colouration
survival and grywth of red oranda fish. However, more studieshaveto be
goldfish (carassius auratus) ar,d done related to the physiological and
reportedavibrantcolourationinthefish. biochemical parameters of the fish
Fujita and Fujii (199ffusing marnmalian species, before using this phtosensitizer
endothelins in adose dependentmanner as dietary ingredient.
toeffectivelydispersethelightscattered Table 1: percentage composition of
organelles in leucophores in medaka, ingredient used in formulated diets.
have concurrence withthe present study
Ezhil and N arayanan (20 1 3) found the
enhancement ofblue morph by feeding
spinrlin4 mangopeal, curry leafand beat
root and produce a significance effect
on the colouration fed withl0Yo of
spinrlina diets. The mechanism of action
of drug methoxsalen, used in the present
study, exhibited colour aggregation and
dispersion in blue morph
(P s eudotropheus lombardot), which is
seen in the scales. The present study also
conform the resuit ofAsimi (2009) who
studied the effect of the mathoxsalen on
the melanophore response of blue
gourami (Tr icho gas t er tr ichopterus)
and found out that the aggregation and
dispersion ofthe melanosphore of scales

is greatly influence by supplementation
of 500 ppm methoxsalen in the feed.

Conclusion

The present study is basic step
to find out the behavior of
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Plate4: Scale of blue morph
(Psedotrop he us lom bordoi) fed with
Spirulio maximo diets containing
(500ppm) methorcalen (100x):

Plate2: Scale of blue morph (Psdotropheus
lombordofl fed with Spirulia maxima diets

PlateS: Scale of blue morph

lPsedotrop heus lom bordoi) fed with
Spirulia moxima diets containing

Plate3: Scale of blue morph

lPxdotropheus lombardoil fed with
Spirulia moximo diets containing
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