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Abstract Female birds deposit in the yolks of eggs sub-
stantial amounts of androgens, such as testosterone and
androstenedione. These androgens have been shown to
speed up nestling development, induce a fast development
of ornaments and increase dominance in adults. Experi-
ments in several species have reported that females invest
greater amounts of androgens in the eggs fathered by
attractive males, suggesting that yolk androgen is a costly
investment for either the offspring or the mother. There is
some evidence that nestling immunocompetence may be
partially suppressed by high levels of yolk androgens, but it
is not known whether this is also the case for females. We
tested this hypothesis in the house martin by inducing an
immune challenge through an injection of sheep red blood
cells, a standard challenge of the humoral immune system.
Experimental birds laid eggs with lower amounts of yolk
androstenedione than controls, and there was a similar non-

significant trend for testosterone. Furthermore, the proba-
bility of laying a replacement clutch was higher for birds
that had laid a first clutch with relatively high levels of yolk
testosterone. These results suggest that yolk androgen
deposition is limited by immune costs in the female, and
that only females in good condition may afford to invest
high levels of androgen in eggs in this species.
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Introduction

Maternal effects are receiving increasing attention as
powerful mechanisms that parents can use to promote ad-
aptation to complex and changing environments (Mousseau
and Fox 1998). Since the discovery of egg androgens in
avian eggs (Schwabl 1993), a growing body of research has
found that minute differences in the amount of androgens
that a bird receives in the yolk can have important effects on
its future development. It is important to note that these
effects start right at the beginning of development, and high
levels of egg androgens have been found to result in short
incubation periods and improved embryo growth (Schwabl
1996b; Lipar and Ketterson 2000; Eising et al. 2001). This
leads to a cascade of effects that include increased begging
rates, fast development of sexual ornaments and higher
social dominance (Schwabl 1993; Eising and Groothuis
2003; Strasser and Schwabl 2004).

Despite these obvious benefits, not all females lay eggs
with high levels of androgens (see for instance, Pilz et al.
2003). Furthermore, experimental work in three different
bird species shows differential allocation of egg androgen
to the eggs of attractive males (Gil et al. 1999; Gil et al.
2004; Tanvez et al. 2004; Gil et al. 2006). This pattern
suggests that high levels of yolk androgens must carry some
type of costs, either for the offspring or the female (Gil
2003). Recently, several studies have indeed found that
nestlings hatching from testosterone injected eggs have a
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reduced cellular immune response (Groothuis et al. 2005;
Müller et al. 2005; Navara et al. 2005). However, no study
so far has addressed the possibility that the cost may be paid
by the female that lays those eggs. This is highly probable
because high androgen titres can be immunosuppressive for
females (Duffy et al. 2000). In the present study, we tested
this hypothesis in the house martin Delichon urbica, by
challenging experimental females with an injection of
sheep red blood cells (SRBC) and comparing the levels of
androgens laid in the eggs of these females with those laid
by control birds. SRBC injection is a standard test de-
veloped to challenge the humoral immune system, causing
a peak in specific antibodies 10–15 days post-injection
(Roitt et al. 1996).

Materials and methods

The study was done in a large colony of house martins in the
University of Extremadura (Badajoz) during February–
May 2001. The experiment was designed to use each
female as its own control, comparing androgen levels be-
tween first and replacement clutches, depending onwhether
females had been injected with SRBC or saline in the
interim. Nests were visited every 2 days from early Feb-
ruary and new eggs found were marked daily with an in-
delible marker. The females were captured in their nests at
dawn when they had been incubating their first clutch for
4 days (mean=3.77, SD=1.13) and they were injected
subcutaneously with either 0.1 ml of a 5% solution of
SRBC or the same volume of phosphate buffered saline
(N=16 control and 19 experimental broods). The females
were haphazardly allocated to experimental groups and did
not differ in biometry or age (caught unringed vs ringed in
previous years). At the same time of the injection, we
collected the eggs from the first clutch (mean=4.11 eggs,
SD=1.55). We subsequently followed these nests and col-
lected the replacement broods (mean=4.15 eggs, SD=0.94)
after a similar period of incubation (mean=3.96, SD=0.71).
Average time elapsing between removal of the first and
replacement clutches was 22.4 days (SD=6.4).Wemanaged
to obtain eggs from replacement clutches from a total of 16
females out of the 38 that had been originally injected.

The eggs were frozen at −20°C until dissection. We
dissected the yolk from the embryo while the egg was still
frozen to allow a good separation. The yolk was weighed
and the steroids were extracted by adding 3 ml of diethyl
ether to the sample, vortexing, centrifuging and decanting
the ether phase after separation by snap-freezing in a bath
of ethanol at −20°C. The ether phase was evaporated
under a stream of nitrogen and dissolved in a fixed
volume of PBS. We used the commercial I125 RIA kits for
assaying the samples (DSL Labs, USA). These kits have
highly specific (100%) antibodies for their target hormone
and low-cross reactivity with other hormones. Reported
cross-reactivity of the androstenedione kit was less than
1% for all hormones tested, and less than 5% in the case
of the testosterone kit (except 5a-DHT which was 5.8%).
The intra-assay coefficient of variation was 5.4 for

testosterone and 6.8 for androstenedione. The inter-assay
coefficient of variation was 13.3 for testosterone and 8.85
for androstenedione.

Sex was determined by amplification of a sex-specific
bird product following the procedures reported by Griffiths
et al. (1998). DNA was extracted using Chelex 100 resin
(Bio-Rad Laboratories, CA). The sex identification test
employs the P8 and P2 primers (Griffiths et al. 1998) and
polymerase chain reaction (PCR) amplification was carried
out in a total volume of 25 μl. The final reaction conditions
were as follows: 20 μl ddH20 (Sigma, St Louis, MO);
2.5 μl of Taq DNA polymerase 10× buffer (Promega);
50 mM of each dNTP; 100 ng of each primer; and 0.5 U
of Taq polymerase (Promega). Between 50 and 250 ng of
genomic DNA was used as template. A layer of 2 μl of
mineral oil was added to avoid evaporation. PCR was per-
formed in an Intelligent Heating Block (Cherlyn Electron-
ics). An initial denaturing step at 94°C for 5 min, 55°C for
2 min and 72°C for 5 min was followed by 35 cycles of
94°C for 1 min, 55°C for 2 min and 72°C for 5 min. A final
run of 72°C for 7 min completed the program. PCR
products were separated by electrophoresis for 105 min at
50 V in a 3% agarose gel stained with ethidium bromide.

Results

We ran some exploratory models to assess uncontrolled
sources of variance in egg androgen concentration, de-
claring brood a random factor, and including embryo sex
and laying order, as well as its interaction as fixed factors.
Neither sex nor its interaction with laying order were
significant: male and female eggs contained similar
amounts of androgens (log T F1,64.9=0.54, P=0.46; log
A4 F1,65.1=1.49, P=0.22; Fig. 1). Both androgens increased
with increasing laying order [log T F1,63.3=11.7, P<0.001,
estimate (SE)=0.11 (0.03); log A4 F1,63.4=7.26, P<0.01,
estimate (SE)=0.06 (0.02)]. Laying order is confounded by
differential incubation time because females typically start
incubating before the last egg is laid, and it has been shown
that androgen concentration decreases with incubation
time, probably because of yolk and albumen mixing (Elf
and Fivizzani 2002; Pilz et al. 2005). Therefore, in the
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Fig. 1 Embryo sex did not influence androgen yolk composition
(pg/mg). The graph shows least squares means plus SE
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following analyses, we used female average log yolk
androgen concentrations estimated as residuals from the
regressions on laying order as a way of controlling for
differential incubation time. Results do not change if we
use uncorrected data instead.

Females injected with SRBC were as likely as control
females to lay a replacement clutch (PBS 31% vs SRBC
57%; χ2=2.52, df=1, P=0.11). A stepwise logistic regres-
sion using the two androgen concentrations as predictors of
the likelihood of laying a replacement clutch showed that
females that laid replacement clutches had significantly
higher levels of yolk T in their first clutch than females that
did not lay a replacement clutch [χ2=6.38, df=1, P<0.05;
mean uncorrected concentrations (SE) 5.1 (0.5) pg/mg vs
3.4 (0.4) pg/mg]. Yolk androstenedione was not retained in
the final model. This result was not confounded by female
age because first clutch androgen concentration was not
different between young and older females (testosterone
F1,33=1.18, P=0.28; androstenedione F1,33=0.07, P=0.79).

We calculated repeatabilities between first and replace-
ment clutches for control females. There was a strong yolk
T concentration repeatability (rp=0.93, n=5, P<0.05) and a
moderate repeatability for yolk A4 (rp=0.52, n=5, P=0.36).

Our main prediction was that the concentration of yolk
androgen in replacement broods would be lower for
females injected with SRBC than for control females. We
ran GLMs for yolk T and A4 with treatment as a main
factor. In the case of yolk T, we added first clutch yolk T
concentration as a covariate to correct the differences in
relaying probability. We found that SRBC-injected females
laid eggs with lower levels of yolk A4 than control females
(F1,12=6.57, P<0.05). Although the result was in the same
direction, there were no statistically significant differences
in yolk T levels (F1,12=2.55, P=0.13; Fig. 2).

Discussion

We found that females that had been challenged with a
foreign antigen (SRBC) laid eggs that had a lower andro-
stenedione content than control females. A similar pattern,
although not statistically significant, was found for yolk

testosterone. Because SRBC injection induces a costly
immune response than sequesters resources from other
body functions, increases metabolic rates and reduces body
condition (Ots et al. 2001), our results suggest that egg
androgen allocation is costly and that it constitutes a con-
dition-dependent investment. Furthermore, in agreement
with this conclusion, we found that the probability of
laying a replacement clutch was positively directed with
testosterone levels in the first brood, as expected, if yolk
androgen deposition was a condition-dependent trait.

Yolk androgens are passed from the female bird to the
egg (Schwabl 1993) and modulate the development of the
embryo (Lipar and Ketterson 2000), having long-lasting
consequences in behaviour at the nestling and adult stages.
Nestlings hatching from eggs experimentally injected with
high androgen levels beg more intensively and have shorter
incubation periods (Schwabl 1996b; Eising and Groothuis
2003), although the beneficial effects at this stage may be
more relevant in situations of strong competition for food
(Pilz et al. 2004). In adulthood, these birds are more likely
to be dominant in flocks (Schwabl 1993), and develop
larger ornaments than control birds (Strasser and Schwabl
2004).

In agreement with life history theory (Burley 1988),
females have been shown to invest higher levels of egg
androgens when mated to attractive males (Gil et al. 1999;
2004; Tanvez et al. 2004; Gil et al. 2006). This pattern of
differential allocation suggests that females accrue indirect
benefits from these offspring (Sheldon 2000), but also that
a high yolk androgen investment is somehow costly (Gil
2003). At least three possibilities can be identified:

1. High levels of yolk androgens can be costly to the
offspring, for instance impairing their immune system.
Evidence towards this point has recently been iden-
tified by reduced T-cell immune response in androgen-
treated eggs (Groothuis et al. 2005; Müller et al. 2005;
Navara et al. 2005).

2. Female and male offspring may have different yolk
androgen optima in some species, thus limiting the
scope of optimal sex ratio determination (Saino et al.
2006; von Engelhardt et al. 2006).

3. High androgen yolk allocation may be costly for the
mother. Our study gives support to this third source of
costs.

A puzzling result is that although androstenedione de-
creased with SRBC injection, testosterone was the hor-
mone that predicted the probability of laying a replacement
clutch. It is difficult to know to what extent the effects of
these hormones are interchangeable because specific re-
search on this area is still wanting (Groothuis and von
Engelhardt 2005). Androstenedione can be converted to T
by 17β-hydroxysteroid dehydrogenase (Horton and Tate
1966), an enzyme that is present and functional in the
developing avian embryo (Bruggeman et al. 2002). How-
ever, A4 can also be converted to other hormones (estrogen
or 5α-dihydrotestosterone) if the necessary enzymes are
present. Because we do not have information on the dif-
ferential availability of these enzymes on developing em-
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Fig. 2 Differences between groups in androgen yolk composition in
replacement clutches. The graph shows means of residual
concentrations corrected for laying order plus SE
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bryos, we cannot rule out any possibility. Although the
most parsimonious assumption at the present time is that
the effects of yolk A4 and T are similar, the patterns that we
found in this study would suggest that there are major dif-
ferences between them that deserve specific research.

We failed to find any significant effect of age in andro-
gen levels, as found before in the European starling Sturnus
vulgaris (Pilz et al. 2003). However, because not all birds
are caught every year at the colony, it is likely that our
measurement of age (current year vs older) is too unreliable
to provide an appropriate test of this prediction.

Androgen levels in females increase around egg laying
(Schwabl et al. 2005), as a consequence of the high andro-
gen production that takes place in the growing follicles
(Staub and De Beer 1997; Johnson 1999). An experimental
study in the canary Serinus canaria has shown that plasma
testosterone levels in the female are a reflection of yolk
androgen production (Schwabl 1996a), suggesting that
females that lay eggs with high levels of testosterone are
also exposed to high testosterone levels in plasma. In agree-
ment with this point, comparative evidence shows that
females in colonial species lay eggs with higher amount of
androgens (Gil et al. unpublished manuscript) and also have
higher levels of circulating testosterone (Møller et al. 2005).
Because high androgen levels have been shown to reduce
immune responsiveness inmales as well as females (Folstad
andKarter 1992; Verhulst et al. 1999; Duffy et al. 2000), our
results suggest that the immune response against SRBC
injection interfered with androgen production in our ex-
perimental birds. This could have resulted in the reduced
amount of androgens that we found in the yolks laid by
these females.

However, evidence from other studies suggest that there
is a complex relationship between costs, benefits and yolk
androgen investment. Yolk androgen injections can reduce
growth and increase nestling mortality in some species
(Sockman and Schwabl 2000; Navara et al. 2005) or simply
shift the covariance between several morphological traits
(Rubolini et al. 2006), suggesting that the benefits of high
yolk androgen levels may depend on the species, or in the
phenotypic or genotypic quality of the offspring. In line
with this idea, recent experiments have shown that the two
sexes can have different optima for yolk androgen levels
(Saino et al. 2006; von Engelhardt et al. 2006). Also, a food
supplementation study has shown that food-supplemented
females do not increase yolk androgen levels as it would be
expected if this allocation would be limited by resources
(Verboven et al. 2003). Taken together, all this evidence
suggest that yolk androgens have a complex matrix of costs
and benefits, and that the simple rule of “the more the
better” cannot be applied to this particular maternal effect.
In other words, it is not correct to consider yolk androgens
as another egg resource, but rather as a phenotypic modifier
subject to costs and benefits that shows complex transgen-
erational effects.

Acknowledgements We thank Maribel Reviriego for her help
during fieldwork, and Elena Bulmer for laboratory assistance. Two
anonymous referees provided helpful comments of the first version
of the MS. Research was funded by two research projects of the
Spanish Ministerio de Ciencia y Tecnología (BOS 2002-00105 to
DG and BOS 2003-01713 to FDL). DG was supported by a Marie
Curie fellowship from the EU. AMR was supported by a Ph.D.
studentship from the Junta de Extremadura (FIC01A043).

References

Bruggeman V, Van As P, Decuypere E (2002) Developmental
endocrinology of the reproductive axis in the chicken embryo.
Comp Biochem Physiol A: Physiol 131:839–846

Burley N (1988) The differential–allocation hypothesis: an experi-
mental test. Am Nat 132:611–628

Duffy DL, Bentley GE, Drazen DL, Ball GF (2000) Effects of
testosterone on cell mediated and humoral immunity in non-
breeding adult European starlings. Behav Ecol 11:654–662

Eising CM, Groothuis TGG (2003) Yolk androgens and begging
behaviour in black-headed gull chicks: an experimental field
study. Anim Behav 66:1027–1034

Eising CM, Eikenaar C, Schwabl H, Groothuis TGG (2001)
Maternal androgens in black-headed gull (Larus ridibundus)
eggs: consequences for chick development. Proc R Soc Lond B
Biol Sci 268:839–846

Elf PK, Fivizzani AJ (2002) Changes in sex steroid levels in yolks
of the Leghorn chicken, Gallus domesticus, during embryonic
development. J Exp Zool 293:594–600

Folstad I, Karter AJ (1992) Parasites, bright males, and the
immunocompetence handicap. Am Nat 139:603–622

Gil D (2003) Golden eggs: maternal manipulation of offspring
phenotype by egg androgen in birds. Ardeola 50:281–294

Gil D, Graves JA, Hazon N, Wells A (1999) Male attractiveness and
differential testosterone investment in zebra finch eggs. Science
286:126–128

Gil D, Leboucher G, Lacroix A, Cue R, Kreutzer M (2004) Female
canaries produce eggs with greater amounts of testosterone
when exposed to preferred male song. Horm Behav 45:64–70

Gil D, Ninni P, Lacroix A, De Lope F, Tirard C, Marzal A, Møller
AP (2006) Yolk androgens in the barn swallow (Hirundo
rustica): a test of some adaptive hypotheses. J Evol Biol
19:159–169

Griffiths R, Double MC, Orr K, Dawson RJG (1998) A DNA test to
sex most birds. Mol Ecol 7:1071–1075

Groothuis TGG, Eising CM, Dijkstra C, Müller W (2005) Balancing
between costs and benefits of maternal hormone deposition in
avian eggs. Biol Lett 1:78–81

Groothuis TGG, von Engelhardt N (2005) Investigating maternal
hormones in avian eggs: measurement, manipulation and
interpretation. Ann NY Acad Sci 1046:168–180

Horton R, Tate JF (1966) Androstenedione production and
interconversion rates measured in peripheral blood and studies
on the possible site of conversion to testosterone. J Clin Invest
45:301–313

Johnson AL (1999) Reproduction in the female. In: Whittow GC
(ed) Avian physiology. Academic, New York, pp 569–596

Lipar JL, Ketterson ED (2000) Maternally derived yolk testosterone
enhances the development of the hatching muscle in the red-
winged blackbird Agelaius phoeniceus. Proc R Soc Lond B
Biol Sci 267:2005–2010

Møller AP, Garamszegi LZ, Gil D, Hurtrez-Bousses S, Eens M
(2005) Correlated evolution of male and female testosterone
profiles in birds and its consequences. Behav Ecol Sociobiol
58:534–544

Mousseau TA, Fox CW (1998) Maternal effects as adaptations.
Oxford University Press, New York

99



Müller W, Groothuis TGG, Kasprzik A, Dijkstra C, Alatalo RV,
Siitari H (2005) Prenatal androgen exposure modulates cellular
and humoral immune function of black-headed gull chicks.
Proc R Soc Lond B Biol Sci 272:1971–1977

Navara KJ, Hill GE, Mendonca MT (2005) Variable effects of yolk
androgens on growth, survival, and immunity in eastern
bluebird nestlings. Physiol Biochem Zool 78:570–578

Ots I, Kerimov AB, Ivankina EV, Ilyina TA, Horak P (2001)
Immune challenge affects basal metabolic activity in wintering
great tits. Proc R Soc Lond B Biol Sci 268:1175–1181

Pilz KM, Smith HG, Sandell MI, Schwabl H (2003) Interfemale
variation in egg yolk androgen allocation in the European
starling: do high-quality females invest more? Anim Behav
65:841–850

Pilz KM, Quiroga M, Schwabl H, Adkins-Regan E (2004) European
starling chicks benefit from high yolk testosterone levels during
a drought year. Horm Behav 46:179–192

Pilz KM, Adkins-Regan E, Schwabl H (2005) No sex difference in
yolk steroid concentrations of avian eggs at laying. Biol Lett
1:318–321

Roitt I, Brostoff J, Male D (1996) Immunology. Mosby, London
Rubolini D, Romano M, Martinelli R, Leoni B, Saino N (2006)

Effects of prenatal yolk androgens on armaments and
ornaments of the ring-necked pheasant. Behav Ecol Sociobiol
59:549–560

Saino N, Ferrari RP, Romano M, Martinelli R, Lacroix A, Gil D,
Møller AP (2006) Maternal allocation of androgens and
antagonistic effects of yolk androgens on sons and daughters.
Behav Ecol 17:172–181

Schwabl H (1993) Yolk is a source of maternal testosterone for
developing birds. Proc Natl Acad Sci U S Am 90:11446–11450

Schwabl H (1996a) Environment modifies the testosterone levels of
a female bird and its eggs. J Exp Zool 276:157–163

Schwabl H (1996b) Maternal testosterone in the avian egg enhances
postnatal growth. Comp Biochem Physiol 114A:271–276

Schwabl H, Flinks H, Gwinner E (2005) Testosterone, reproductive
stage, and territorial behavior of male and female European
stonechats Saxicola torquata. Horm Behav 47:503–512

Sheldon BC (2000) Differential allocation: tests, mechanisms and
implications. Trends Ecol Evol 15:397–402

Sockman KW, Schwabl H (2000) Yolk androgens reduce offspring
survival. Proc R Soc Lond B 267:1451–1456

Staub NL, De Beer M (1997) The role of androgens in female
vertebrates. Gen Comp Endocrinol 108:1–24

Strasser R, Schwabl H (2004) Yolk testosterone organises behavior
and male plumage coloration in house sparrows (Passer
domesticus). Behav Ecol Sociobiol 56:491–497

Tanvez A, Béguin N, Chastel O, Lacroix A, Leboucher G (2004)
Sexually attractive phrases increase yolk androgen deposition
in canaries (Serinus canaria). Gen Comp Endocrinol 138:113–120

Verboven N, Monaghan P, Evans DM, Schwabl H, Evans N,
Whitelaw C, Nager RG (2003) Maternal condition, yolk
androgens and offspring performance: a supplemental feeding
experiment in the lesser black-backed gull (Larus fuscus). Proc
R Soc Lond B Biol Sci 270:2223–2232

Verhulst S, Dieleman SJ, Parmentier HK (1999) A tradeoff between
immunocompetence and sexual ornamentation in domestic
fowl. Proc Natl Acad Sci U S Am 96:4478–4481

von Engelhardt N, Carere C, Dijkstra C, Groothuis TGG (2006)
Sex-specific effects of yolk testosterone on survival, begging
and growth of zebra finches. Proc R Soc Lond B Biol Sci
273:65–70

100


	Female house martins (Delichon urbica) reduce egg androgen deposition in response to a challenge of their immune system
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /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
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


