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ABSTRACT

L eishmaniasisisasevere protozoan parasite disease, causing clinical symptomsfrom asingle cutaneous
ulcerationto aprogressiveand fatal disease. Thetreatment isbased on toxic chemotherapeutic compounds,
being pentavalent antimonials the first line drugs. Natural products from Brazilian fauna, especially
animal venoms and cutaneous secretions, are arich source of novel chemical moleculeswhich could be
used as drug prototypes for the development of new therapeutics. This study describesfor thefirst time
the effective antileishmanial activity of crude cutaneous secretion from the giant African snail, Achatina
fulica, and its mammalian cells citotoxicity and also its potential mode of action against Leishmania
promastigotes. The crude secretion showed an 50% Effective Concentration (EC,) of 98.37 pg/mL
against L.(L.) chagasi promastigotes. By means of enzymatic assays, aL-amino acid oxidase (L-AAO)
activity was detected in crude secretion, and the hydrogen peroxide produced by this enzyme revealed
to be one of the compounds responsible for the antileishmanial effect. The use of catalase for H,O,
scavenging in Leishmania cultures incubated with crude secretion abolished 54% of parasite death.
Despite a moderate toxicity of the snail cutaneous secretion on LLC-MK2 mammalian cells (EC_; of
83.25 pg/mL ), these promising data provided the valuable information for further chromatographic
isolation of novels antiparasitics, which could be auseful tool for the development of new drugs agai nst
Leishmaniasis.
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RESUMO

A Leishmaniose € uma doenca parasitaria grave que causa desde uma Unica ulceragdo cutanea até uma
doencaprogressivae fatal. O tratamento é baseado em agentes quimioterapi cos toxicos, sendo indicados
como farmacos de primeiraescol ha os antimoniai s pentaval entes. Os produtos naturai s derivados dafauna
brasileira, especial mente venenos e secregdes cutaneas de anfibios, séo fontes ricas de novas moléculas
quimicas, as quais podem ser utilizadas como protétipos farmacéuticos no desenvolvimento de novos
féarmacos. No presente trabalho, € feita a descricdo inédita sobre a efetiva atividade anti-Leishmania da
secregdo cutaneado caramujo gigante Africano, Achatina fulica, bem como asuacitotoxicidade em células
de mamiferos e seu possivel mecanismo de agdo contra os promastigotas. A secrecdo bruta apresentou
Concentracdo Efetiva 50% de 98,37 pg/mL contra promastigotas de L.(L.) chagasi. Por meio de ensaios
enzimédticos, foi detectada a atividade L-aminoéacido oxidase (L-AAQO) na secrecdo bruta, e também foi
demonstrado que o H,O, gerado por esta enzima € um dos compostos responsaveis pelo efeito anti-
Leishmania. O uso de catal ase, paraeliminar aagdo do H,0, nas culturas de Leishmania, causou adiminuicéo
de 54% namorte dos parasitos. Apesar da ocorrénciade citotoxicidade moderada da secrecéo bruta contra
ascélulas LLC-MK2 (CE,, de 83,25 pg/mL), estes sio dados promissores que possibilitam isolamentos
cromatogréficos futuros de novos antiparasitérios, os quais poderdo servir como valiosas ferramentas no
desenvolvimento de farmacos contra a L eishmaniose.

Palavras-chave. venenos, secregoes, Leishmania, Achatina, drogas, L-aminoacido oxidase.
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INTRODUCTION

TheAfrican giant snail (Achatina fulica, Ferussac), is
one of the largest land snail speciesin the world, now found
abundantly in tropical and subtropical regions®. In Brazil, the
snail was supposed to be used for human consumption as
“escargot”. Its dispersal from the artificial breeding has
widespread the risk of human contamination by
Angiostrongylus cantonensis, a common nematode parasite
found in this snail2. The cutaneous secretions of many animals,
especially amphibians, have been representing an important
source of antiparasitic and antifungal compounds®. A. fulica
presents an abundant cutaneous secretion that recently has
been demonstrating significant therapeutic potential, with
biological activities related to antibacterial*® and
antiangiogenic activity in tumor cells’. Leishmaniasis is a
complex disease where the protozoan parasite spread by a
sandfly insect vector, can cause from a single cutaneous
ulceration to aprogressive and fatal disease. The diseaseisa
significant health problem in many parts of theworld resulting
in an estimated of 12 million cases’. The treatment is based
on toxic chemotherapeutics, which isdifficulty to administer,
expensive and becoming ineffective due to the emergence of
drug resistance®. Despite the increased number of cases, no
considerabl e effort has been made for new drug development.
Thelack of efficient and lesstoxic drugs against Leishmaniasis
and the mainstay of Gaspar Vianna's antimonial for clinical
therapy for almost one century show the imperative necessity
of new lead compounds®. In thiswork, we have described the
potential antileishmanial activity of the crude cutaneous
secretion of A. fulica against promastigotes, studied the in
vitro mammalian cytotoxicity and its possible mode of action.

MATERIAL AND METHODS

Materials

M-199 and RPMI-PR- 1640 medium (without phenol
red) were purchased from Sigma. Pentavalent antimony
(Aventis-Pharma) and pentamidine (Eurofarma) were used as
the standard drugs. Sodium dodecyl sulphate (SDS) was
purchased from Merck, 3-[4,5-Dimethylthiazol-2-yl]-2,5-
diphenyltetrazolium bromide (Thiazol blue; MTT) was
purchased from Sigma.

Animals

Animals were supplied by the Animal Breeding
Facility at Instituto Adolfo Lutz de S8o Paulo. They were
maintained in sterilized cages under a controlled
environment, receiving water and food ad libitum. Animal
procedures were performed under the approval of the
Research Ethics Commission, according to the Guide for
the Care and Use of Laboratory Animals from the National
Academy of Sciences (http://www.nap.edu). A. fulica
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cutaneous secretion was obtained from Dr. Sylvio Rocco at
Instituto Adolfo Lutz through slightly mechanical compression
of 1 animal in distillated water. The secretion wasimmediately
kept at -20°C and lyophilized. The mass of the dried secretion
was weighted, diluted in Phosphate Buffered-Saline and
sterilized through 0.22 pym membranes (Millipore).

Parasites

L. (L.) chagasi (MHOM/BR/1972/L D) was maintained
in golden hamsters. Promastigotes were maintained in M-199
medium supplemented with 10% calf serum, 2% male human
urine and 0.25% hemin at 24°C.

Determination of the 50% Effective Concentration (EC_)

The antileishmanial activity against promastigoteswas
determined using 96-well microplates, with pentamidine asthe
standard drug. Briefly, promastigotes were counted in a
Neubauer haemocytometer and seeded at 1 x 10%well in 96-
well microplates. The A. fulica secretion was incubated in a
range concentration of 500 to 0.1 ug/mL for 48 h at 24°C.
Parasite viability was determined using the MTT assay at 570
nm?°, The antileishmanial activity against intracellular
amastigotes was determined with infected macrophages, using
pentavalent antimony asthe standard drug. Macrophageswere
obtained from the peritoneal cavity of BAL B/c mice and added
to 24-well plate at 4x10°%/well. The parasite burden was defined
as the number amastigotes/macrophage out of 500 cells. Each
assay was determined in duplicate and at |east in 2 independent
assays'. The EC_ valueswere determined using asigmoid dose-
response analysisat Graph Pad Prism 3.0, considering the 95%
Confidence Intervals. Data represents the mean (£ S.D.) of
duplicate samples from two independent assays.

Cytotoxicity Assay

LLC-MK2 (ATCC —Rhesus Monkey Kidney Epithelial
Cells) cells were kept in RPMI-PR™ 1640 medium, seeded at
4x10%well in 96-well microplates and incubated at 37°C for
48 hours in the presence of A. fulica secretion in a 5% CO,
humidified incubator. Theviability of the cellswas determined
withthe MTT?, Datarepresentsthe mean (+ S.D.) of duplicate
samples from two independent assays.

L-amino acid oxidase (L-AAQ) activity

Crude secretion of A. fulica (100 pg/mL) was assayed
for L-AAQ activity using a colorimetric assay in a 96-well
microplate. The assay was derived by an adaptation of areported
peroxidase test'. The reaction mixture contains 100 mM Trig/
HCI, pH 8.5, 3 mM L-leucine as substrate, horseradish
peroxidase (10 1U/mL) and o-phenylenediamine (OPD), (0.1
mg/mL). Sampleswereincubated for 1 hour at 25°C, and Optical
Density (O.D.) wasdetermined at 414 nm at 10 minutesintervals
on a microplate reader for kinetics. Hydrogen peroxide
standards were used and the linear regression data calculated
with the Graph Pad Prism 3.0 software. L-AAQO activity was
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expressed as nmoles H,O,/mL. Data represents the mean
(£ S.D.) of duplicate samples from two independent assays.

Characterization of L-AAO action on promastigotes

Promastigotes of L. (L.) chagasi (1 x 10°%well) were
incubated with A. fulica secretion (100ug/mL) and catalase
(300ug/mL) inafinal volume of 150uL/well for 24 hat 24°Cin
a 96-well microplate assay, in order to abolish the action of
H,O,". Control groups without A. fulica secretion, with or
without catalase were a so tested. Theviability of L. (L.) chagas
was determined by the MTT assay’. Data represents the mean
(£ S.D.) of duplicate samples from two independent assays.

L eishmania Per meability Assay

Pore formation in L. (L.) chagasi promastigote
membrane was studied in the presence of A. fulica secretion
through the ethidium bromide assay. The A. fulica secretion
was incubated at 100 pg/mL with promastigotes (1 x 10%/well)
in the presence of ethidium bromide (25 pg/mL) in 96-well
microplates for different times (0 to 120 min) at 24°C. In each
time a sample was added to glass coverslips and observed in a
fluorescence microscopy. Each image was saved as TIFF file.
Amphotericin B was incubated with parasites at the same
conditions and used asinternal control.

RESULTSAND DISCUSSION

Antileishmanial Activity and Cytotoxicity Studies:
Determination of the 50% Effective Concentration (EC,)

Thecrude secretion of A. fulica showed an 50% Effective
Concentration (EC,) of 98.37 pg/mL (95% Confidence
Interval= 81.62- 118.6 pg/mL) against L. (L.) chagasi
promastigotes, showing 100% of killing activity at the highest
dose (Figure 1). In order to evaluate the activity against the
intracellular form of the parasite, Leishmania-infected
macrophages (intracellular amastigotes) were incubated with
the test A. fulica secretion at different concentrations. No
detectable antileishmanial activity could be observed at the
highest concentrations, asmacrophage damagewasclearly seen.
Futureisolation of the active compound in the A. fulica secretion
by chromatographic techniques could eliminate the mammalian
cytotoxic fraction and further activity against Leishmania-
infected macrophages could be properly evaluated. Although
antibacterial activity of A. fulica secretion has been
described*>5, neither antileishmanial nor any other antiparasitic
activity was described. Kubota and co-workers', isolated the
antibacterial factor of the A. fulica secretion. The glycoprotein
presented a molecular weight of 160 kDa, being composed of
two subunits of 70 — 80 kDa. Ehara and co-workers® have
sequentially isolated and characterized the antibacterial
compound. They named it Achacin, an antibacterial glycoprotein
with L-amino acid oxidase (L-AAOQ) activity, which generates
cytotoxic hydrogen peroxide.
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Figure 1. Determination of the 50% Effective Concentration
(EC,,) of A. fulica secretion against L. (L.) chagasi
promastigotes. The viability of parasites was determined
through the oxidative mitochondrial function by MTT at 570
nm. Pentamidine was used as standard drug. Sigmoid dose-
response curve was analyzed in Graph Pad Prism 3.0 software.
Data represents the mean (= S.D.) of duplicate samples from
two independent assays.

We have also studied the cytotoxicity of the crude
secretion against mammalian cells through the in vitro
incubation with LLC-MK?2 cells. The crude mucus showed a
moderate citotoxicity, with an EC_ of 83.25 ug/mL (95%
Confidence Interval= 63.70 - 108.8 ug/mL) as determined by
oxidative mitochondrial function by MTT (Figure 2).
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Figure 2. Cytotoxicity studies of A. fulica secretion against
LLC-MK2 cells. Pentamidine was used as standard drug. The
viability of mammalian cells was determined through the
oxidative mitochondrial function by MTT at 570 nm. Sigmoid
dose-response curve was analyzed in Graph Pad Prism 3.0
software. Data represents the mean (+ S.D.) of duplicate
samples from two independent assays.
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Biochemical Characterization of Crude Secretion: L-AAO
Activity

Through enzymatic assays, we have found L-amino acid
oxidase (L-AAOQ) activity in the crude secretion of A. fulica.
Thekinetic parameters showed that the enzyme produced 0.104
nmoles/min/mL of H,0O, (Figure 3). The venom of the snake
Bothrops moojeni was used as standard and produced 0.451
nmoles/min/mL of H,O,. Our data about the presence of L-
AAOQ activity in A. fulica secretion corroborates those observed
elsewhere’.
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Figure 3. L-amino acid oxidase (L-AAOQ) activity of A. fulica
secretion. Sampleswereincubated for 1 hour at 25°C with the
reagents described in material and methods, and Optical Density
(O.D.) was determined at 414 nm at 10 minutesintervalson a
microplate reader for kinetics. Hydrogen peroxide standards
were used and the linear regression data calculated with the
Graph Pad Prism 3.0 software. Bothrops moojeni venom was
used as positive control for H,O, production. Data represents
the mean (+ S.D.) of duplicate samples from two independent
assays.

Leishmaniaand A. fulica Secretion: Possible M odeof Action
on Promastigotes

Theincubation of L. (L.) chagasi promastigoteswith A.
fulica secretion using catalase for H,O, scavenging, abolished
54% of parasite death (Figure 4). L-amino acid oxidases (L-
AAO) catalyzesthe oxidative deamination of L-amino acidsto
producethe corresponding a-keto-acid, hydrogen peroxide and
ammonia'®!’. Tempone and co-workers®® have previously
demonstrated that Leishmania sp. isnot affected by the o-keto-
acid and ammoniaproduced by L-AAO. Consequently, our data
suggest that other compounds than L-AAO presented in the
crude secretion of A. fulica might be involved in the
antileishmanial activity, corresponding to the 46% of thekilling
activity when incubated with catalase. The presence of other
compounds like peptides and proteins might be associated to
the antiparasitic effect.
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We have also studied the effect of the crude secretion
on the membrane of L. (L.) chagasi promastigotes through the
permeability assay using ethidium bromide'. The fluorescent
microscopy images (data not shown) suggest that the killing
activity of A. fulica secretion on Leishmania (L.) chagasi might
be other than pore-forming activity in the parasite membrane,
as no fluorescence marker was found in the intracellular
environment of promastigotes. Amphotericin B was used as a
standard drug, since its pore-forming activity in Leishmania
sp. membrane has been described™ (data not shown). Further
assays would evaluate other possible intracellular targets of
A. fulica secretion in Leishmania promastigotes, by using
transmission electron microscopy.

CONCLUSIONS

This is the first paper which describes the effective
antileishmanial activity of the Giant African snail, A. fulica,
and also demonstrates that other compounds than the high
molecular weight enzyme L-AAO might be involved in the
killing effect. Thisvaluableinformation, if adequately studied,
could be a useful tool for chromatographic isolation of active
compounds. These results could lead in the development of
new drug prototypes which could be used as novel and less
toxic chemotherapeutics for neglected diseases as
Leishmaniasis.

ACKNOWLEDGEMENTS

Theauthor thanksMs. IveteA. R. de Limafor laboratory
assistance, Ms. Cleide PC. Santos and Maria FA. Silva for
animal care. Thiswork was supported by grantsfrom FAPESP
(2005/00974-9) and Instituto Adolfo Lutz.



Tempone AG Cutaneous secretion from the giant African snail, Achatina fulica, as a source of Antileishmanial compounds. Rev Inst
Adolfo Lutz, 66(1):73-77, 2007.

REFERENCES

Takeuchi H, Araki Y, Emaduddin M, Zhang W, Han XY,
Salunga TL, Wong SM. ldentifiable Achatina giant
neurones: their localizations in ganglia, axonal pathways
and pharmacological features. Gen Pharmacol 1996;
27(1): 3-32.

Teles HM, Vaz JF, Fontes LR, Domingos Mde F.
Occurrence of AchatinafulicaBowdich, 1822 (Mollusca,
Gastropoda) in Brazil: intermediate snhail host
of angiostrongyliasis. Rev Saude Publica 1997; 31(3):
310-2.

Tempone AG, Melhem MSC, Prado FO, Motoie G,
Hiramoto RM, Antoniazzi MM, Haddad CFB, Jared C.
Amphibian secretionsfor drug discovery studies: asearch
for new antiparasitic and antifungal compounds. L ett Drug
Des & Discovery 2007; 4 (1): 67-73.

Otsuka-Fuchino H, Watanabe Y, Hirakawa C, TamiyaT,
Matsumoto JJ, Tsuchiya T. Bactericidal action of a
glycoprotein from the body surface mucus of giant
African snail. Comp Biochem Physiol C 1992; 101 (3):
607-13.

Ehara T, Kitgjima S, Kanzawa N, Tamiya T, Tsuchiya
T. Antimicrobial action of achacin is mediated by L-
amino acid oxidase activity. FEBS Lett 2002; 531 (3):
509-12.

LeeYS, Yang HO, ShinKH, Choi HS, Jung SH, KimY M,
Oh DK, Linhardt RJ, KimY S. Suppression of tumor growth
by a new glycosaminoglycan isolated from the African
giant snail Achatina fulica. Eur J Pharmacol 2003;
465(1-2): 191-8.

Croft SL, Sundar S, Fairlamb AH. Drug resistance in
leishmaniasis. Clin Microbiol Rev 2006; 19 (1): 111-26.

Davies CR, Kaye P, Croft SL, Sundar S. Leishmaniasis:
new approachesto disease control. BMJ2003; 326(7385):
377-82.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Balan&Fouce R, RegueraRM, CubriaJC, Ordonez D. The
pharmacology of leishmaniasis. Gen Pharmacol. 1998 Apr;
30(4): 435-43.

Tada H, Shiho O, Kuroshima K, Koyama M, Tsukamoto
K. An improved colorimetric assay for interleukin 2. J
Immunol Methods 1986; 93 (2): 157-65.

TemponeAG, Perez D, Rath S, Vilarinho AL, MortaraRA,
de Andrade HF Jr. Targeting Leishmania (L.) chagasi
amasti gotes through macrophage scavenger receptors: the
use of drugs entrapped in liposomes containing
phosphatidylserine. J Antimicrob Chemother 2004;
54 (1): 60-8.

Torii S, Naito M, Tsuruo T. Apoxin |, anovel apoptosis-
inducing factor with L-amino acid oxidase activity purified
from western diamondback rattlesnake venom. JBiol Chem
1997; 272: 9539-42.

Tempone AG, Andrade HF Jr, Spencer PJ, Lourenco CO,
Rogero JR, Nascimento N. Bothrops moojeni venomkills
L eishmania spp. with hydrogen peroxide generated by
itsL-amino acid oxidase. Biochem Biophys Res Commun
2001; 280 (3): 620-4.

Cohen BE, Benaim G, RuizMC, Michelangeli F. Increased
calcium permesbility isnot responsiblefor therapid lethal
effects of amphotericin B on Leishmania sp. FEBS Lett
1990; 259 (2): 286-8.

Kubota Y, Watanabe Y, Otsuka H, Tamiya T, TsuchiyaT,
Matsumoto JJ. Purification and characterization of an
antibacterial factor from snail mucus. Comp Biochem
Physiol C 1985; 82 (2): 345-8.

Tan N-H, Swaminathan S. Purification and properties of
L-amino acid oxidase from monocellate cobra (Naja naja
kaouthia) venom. Int J Biochem 1992, 24: 967-73.
Pessatti ML, Fontana JD, Furtado MFD, Guimar&es MF,
Zanette LRS, CostaWT, Baron M. Screening of Bothrops
snake venoms for L-amino acid oxidase activity. Appl
Biochem Biotech 1995; 51: 197-210.

77




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /Arial-BlackItalic
    /TimesNewRomanMT-ExtraBold
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck true
  /PDFX3Check true
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFc5c5bb34c6a90020bb38c11cb97c0020ac80d1a0d558ace00020c778c1c4d558b2940020b3700020c801d569d55c00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c9002540875284e8e55464e1a65876863ff0c53ef4ee553ef9760573067e5770b548c6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef69069752865bc6aa28996548c521753705546696d65874ef63002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /PTB <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 842.000]
>> setpagedevice


