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ABSTRACT

In this work we performed antileishmanial activity for hexane, ethereal,
chloroform and methanolic extracts from seaweed Bifurcaria bifurcata,
the extracts obtained by Soxhlet extraction system yiel dsexcerptsrepresent
about 1 % to 8 % by weight of the raw alga. The antileshmanien activity
wascarriedoutinvitroby MTT colorimetric method (3 - (4,5- dimethylthiazol
-2-yl) -2,5- diphenyltetrazolium Bromide) on Leishmaniainfantumparasites.
Meanwhile, atest was performed cytotoxicity Brine Shrimp larvae of Artemia
salina to measure the power of toxicity of the extracts studied. The overall
results show that the products extracted from seaweed Bifurcaria bifurcata
antileishamnien show remarkable activity, where the 1C_, concentrations
of 50% inhibition, respectively, of variousextractsof 46.83 pg/mL at 63.83
pg/mL, and the median lethal dose of cytotoxicity test of less than 40.46
pg/mL. These results may be subject to the application of the products
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obtained from seaweed Bifurcaria bifurcata in treating leishmaniasis.
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INTRODUCTION

Themarineenvironment and theorganismsthét live
thereareinfinite sourcesof activemoleculestoorigina
chemical structure. Thesecompoundsare synthesized
by methodsdifferent from those observed interrestrial
pathways. Among the marine organisms, agae, which
are most often fixed to a substrate, have devel oped
chemica defensesto prevent col onization by other spe-
cies, induding microorganisms?.

Theuse of seaweed for therapeutic purposesisfar
from a new phenomenon. If the active seaweed ex-

tractsused in pharmacy principlesarefew, the current
scientificworksares gnificant. Thousandsof compounds
have beenidentified. Thesearepolysaccharides, lipids,
or other phenolic metabolites?, terpene®4. The op-
erationsdescribed are primarily various antibacteria
activities®, antifungal(®, antivira™ andfor other activi-
ties.

Ontheother hand, leishmaniasisisavery common
diseaseintheworld. It affects many species of mam-
mals, including humans. In someembodimentsthe spon-
taneous evol ution without treatment isfatal in afew
months. In Morocco, asin most M editerranean coun-
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tries, leishmaniasisisanimportant public health prob-
lemi®. Whether or zoonotic anthroponotic, cutaneous
or viscera, these conditionsarewe | represented, from
themountainsof the Rif tothepalm peraridesfoothills
of theAnti-Atlag®?. wherethe objective of thiswork
isto develop extracts of seaweed Bifurcariabifurcata
theAtlantic coast of Moroccointheanti-leishmanien
activity by MTT assay invitro vis-respect to Leishma:
niainfantum. Thus, the cytotoxicity test was performed
Brine Shrimp larvae of Artemiasalinato measurethe
power of theextracts studied toxicity.

MATERIALSAND METHODS

Har vest seaweed

ThebrowndgaBifurcariabifurcatawasharvested
at the beach Florida - Dar Bouaaza (south of
Casablanca MOROCCO) in the period of low tide
(June 2013). After harvest, the seaweed are washed
and are dried for one day at room temperature and
arbitrary light, thenthey aredriedinanovenat 60° C
for 72h.

Prepar ation of extracts

Theextract usedin thiswork by aSoxhlet extrac-
tion system. It allowsfor continuous extraction of the
solid - liquid by spraying cycles - condensation of the
solvent. Thismethod hasthe advantage of being easy
to usetheextracts obtained from sol vents of increasing
polarity, such as. Hexan, ether, chloroform and metha
nol.

Antileishmanial activity

TheMTT method usedisthat described by A. Dutta
(2005)19, thisisacolorimetric technique, which al-
lows determining the antileishmanial activity of
promastigoteformsof Leishmania Theprincipleof the
testisbased ontheconverson of atetrazoliumsatMTT
(3- (4,5-dimethylthiazol -2-yl) -2,5-diphenyltetrazolium
bromide) to formazan by enzymatic reduction. Inshort,
it containsthetetrazol ering isreduced by mitochon-
drid succinate dehydrogenaseactiveformazaninliving
cdlls. Theproduct isacolored formazan (dark purple),
insolubleinwater and theintensity of thiscolor ispro-
portiond to thenumber of living cellspresentinthetest
well astheir metabolicactivity.
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Theantileishmanid eva uationswere performedon
cultures of Leishmania infantum promastigotes.
Promastigoteswere maintained at 25 ° C by subcultur-
ing every fivedaysusing the RPM1 1640 phenol red-
free, buffered with 25 mM NaHCO, (pH = 7.2) and
supplemented with 20% fetd bovineserum (FBS). The
parasiteswereincubated in cultureflaskswith astart-
ing concentration of 5 x 10° parasites per mL™Y. The
parasites were counted on Thomacell, then divided
into a96-well ELISA plate at aconcentration of 2x10°
parasites/ well in 90 uL of RPMI medium. The test
productsaredissolvedin DM SO 1% (to final concen-
trationsof 20, 30, 40 and 50 ug/mL) and the solvent
control (100 puL of parasitic cultivation +10 pL. DMSO)
arethenaddedintriplicateinwellsfor anadditional 10
uL volume. After 72 hours incubation at 25 © C was
added avolume 10 uL of MTT (5 mg/ mL) and the
plates arereturned to theincubator. After 1 hour incu-
bation at room temperatureand 3 hoursat 37 ° C the
developed purple color, the plateswere centrifuged at
2000 rpmfor 5 min and was added to avolume of 200
uL DMSO. The absorbance of each well was mea-
sured at 492 nm on an ELISA spectrophotometer™,

Thedetermination of theconcentration vaueof 50%
inhibition IC_; isdetermined by linear interpolation of
the curvesshowing percent viability based on theloga-
rithm of concentration tested.

Itisnoted that the percentage of viability isgiven
by therelationship:

ABSconsol - ABSsample

ABSCmm'ol 100

% Viability =

Cytotoxicity test

Thecytotoxicity test Brine Shrimp usedinthiswork
isdescribed by PVanhaeckein 198112, Briefly, this
test determinesthetoxic activity of the productstested
ther effectsonthelarvaeof brineshrimp: Artemiasdina
It also allowsfor determining the median lethal dose
L D50 which can determinethe power of toxicity com-
pared to other products of references. Test samples
aredissolvedin 2% DM SO, with concentrationsof 20,
40, 60 and 100 ng / ml and, immediately determined
volumes of the prepared sol ution are added to tubes
containing thelarvaeof Artemiasalina. Thetubesare
placed in achamber at room temperature and there-
sultswereread after 24 hoursis by counting under a
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dissecting microscope. If thelamp containsdead | ar-
vae, the percentage mortality iscorrected usng thefol-
lowingformula

NLP
s

o M= 100

With; %M : Percent mortality; NLP : Number of dead
|larvaein the Presence of the Product; NLT : Number
of dead larvaein the Presence of Control (solvent).

RESULTSAND DISCUSSION

Extraction

After harvesting and drying seaweed Bifurcaria
bifurcatafour products extracted H, E, Cand M are
obtained from successive extractions 500g biomass
soxhlet with solventsof increasing pol arity: hexane, the
ether, chloroform and methanol. Once the products
were obtained, it was determined their colorsand re-
turnsrelativetotheinitia amount of dry seaweed. Data

for the products obtained aregiveninthe TABLE 1.
TABLE 1 : The different extracts obtained Bifurcaria
bifurcata

Sample Color weight (g)  Yidd (%)

H dark green 20.23 4.04

E Green - ydlow 4.6 0.92

C green 7.16 1.43

M brown 43.28 8.66

Marc®  brown 422 84.4

(*) (After evaporation)
Antileishmanial activity

ExtractsH, E, C and M obtained from the brown
algaBifurcariabifurcataweretested at concentrations
20, 30, 40and 50 pg/mL. Thus, a positive control value
of percentageviability of Lelshmaniain theconcentra-
tionfunctionaregiveninTABLE 2. Fromthistable, itis
seen that the percentage viability withincreasing con-
centration. Thisiswdll illustrated by thecurvesof Fig-
ure 1. Notethat the extract M has no antileishmanial
activity. Thevalues of the concentrations of 50%in-
hibition |C_ obtained from thelinear function expres-
sonsof viability of logarithm of the concentration tested
areshownin TABLE 3, al theresults obtained show
that theextractsH, E and C haveremarkable activity,

————, FyurrL PAPER

TABLE 2: Resultsof theantileishmanial activity

Extract Co(r;ﬁgﬂr;i‘i)'o“ ABSsampie ABSconro V"’Z‘Ot/’;')'ty
20 053 0579  7.309
y 30 0436 0579  24.604
40 0420 0579  27.453
50 0206 0579 64431
20 0534 0579  7.654
30 0493 0579  14.762
E 40 0430 0579 25669
50 0232 0579  59.942
20 0559 0579  3.338
c 30 0540 0579  6.676
40 0431 0579 25553
50 0316 0579 45381
20 nd 0.579
" 30 nd 0.579
40 nd 0.579
50 nd 0.579
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Figurel: Viability cur vesdepending on the concentr ation of
antileishmanial activity (a: extract H, b: extract E, c: extract
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wherethevalues of concentrationsof 50% inhibition
IC,, extractsH, E and C are of the order: 46.83 pg/
mL, 51.64 ug/mlL and 63.83 ug/mL.

Thevaues obtained compared to other organic
extractsof marineagae (TABLE 4) show that extracts
Bifurcaria bifurcata hadinteresting activitiescompared
to extracts perindusiata Padina and Sargassum
fluitans, they are similar to extract Lobophora

TABLE 3:1C_ extractsBifurcariabifurcate

Extract [Cso (ng/mL)
H 46.83
E 51.64
C 63.83
M n.d
Amphothéricine B*2 0.24

n.d.: not detected

TABLE4: IC,, valuesof theantileishmanial activity of theor ganic extractsof somealgae

Algae L eshmania species I Csp (ng/mL) Reference
Bostrychia tenella L. amazonensis 43-222 (13
Dictyota caribaea L. mexicana 24.4 (14]
Lobophora variegata L. mexicana 49.9 241
Padina perindusiata L. mexicana > 100 [24]
Sargassum fluitans L. mexicana > 100 [24]
Turbinaria turbinata L. mexicana 10.9 [24]
TABLE 5: Resultsof thecytotoxicity test Brine Shrimp 100
Extract ~ coneentration i+ NLp oM 80
(pg.mL")
20 10 5 50 )
60 =
H 40 10 6 60 =
60 10 8 80 =
100 10 9 90
20 10 4 40 20 -
40 10 5 50
E 0 O — 0 O —0
60 10 5 50 . r : -
75 3 3.5 4 4.5 5
100 10 7 70 .
20 10 5 20 Ln [Concentration]
Figure?2: Curverepresenting the per centage of mortality as
C 40 10 6 60 afunction of concentration (®: extract H, ©: extract E, 4:
60 10 8 80 extract C, ©: Extract M)
100 10 9 90 . .
0 10 0 0 From thistableit followsthat the percentage of larval
40 10 0 0 mortality increases asafunction of the concentration.
M 60 10 0 0 Thisiswell illustrated by the curves shownin Figure 2
100 10 0 0 which show the percentages of mortality according to

variegata (IC_ = 49.9 ug/mL) and lower extracts
Bostrychia tenella activities (4.3 <IC_ < pg/mL),
Dictyota caribaea (IC,,= 24.4 ug/mL) and Turbinaria
turbinata (IC,,=10.9 ug/mL).

Cytotoxicity test

Theextractsweretested at 20, 40, 60 and 100 pg/
mL. Thevalues of the percentagesof mortality of lar-
vaeintheconcentrationfunctionaregivenin TABLEDS.

logarithm of the concentrations. Thevalues of LD,
lethal doses50 different extractsobtained by different
linear expressonsareshownin TABLE 6. Toxicity ex-
tractsH, E and C of Bifurcariabifurcatacompared to
the other productswith respect to larvae of Artemia
salinashowsthat all the samples arelessthan podo-
phyllotoxin (2.4 ng/mL) and greater than digitalis (77.2
pg/mL) and strychnine sulfate (151 pg/mL). Against by
themethanol extract of Bifurcariabifurcatashowed no
cytotoxicactivity.

BioTechnologqy —
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TABLE6: LD, valuesof extractsBifurcariabifurcate

Extract / Product L Dsp (ng/mL)
H 21.8
E 40.46
C 37.05
M n.d
Podophyllotoxin 2.4
Digitalin 77.21
Strychnine sulphate 151123
n.d.: not detected
CONCLUSION

Theoverdl resultsobtained in thiswork show that
theH, Eand C havesgnificant vaues for antileishmanid
activity andlow toxicity compared to the cytotoxicity
test products so they have apositive outlook, which
provestheuse of thisalgaein severa pharmaceutical
and biologica gpplicationsand thisby the study of dif-
ferent organicfractionsof thea gaewhichwill beshown
capableof providingbiologicaly activemolecules.
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