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Abstract The aim of this study was to determine the
fertility and viability of hydatid cysts in slaughtered
sheep and cattle. Cysts were collected from the liver
and lungs of 169 sheep and 171 cattle infected with
Echinococcus granulosus when slaughtered in indus-
trial abattoir in Sari, Iran, 2007–2008. Fertility was
determined by the examination of cyst fluid for the
presence of protoscoleces. The viability of the proto-
scoleces was assessed by staining with 0.1% aqueous
eosin solution. The fertility rates of hepatic cyst of
sheep and cattle were 47.1% and 1.4%, respectively
and the fertility rates of pulmonary cyst of sheep and
cattle were 39.4% and 8.1%. In the sheep, the fertility
of cysts in the liver was higher than that in lungs, but in
the cattle the fertility of cysts in lungs was higher than
liver. The viability of protoscoleces of fertile cysts for
sheep and cattle were about 76.9% and 82.5%,
respectively. Based on the finding in the present study,
effort should be made to control transmission of cystic

echinococcosis by safe disposal of Echinococcus cysts
such that dogs cannot have access to the cysts.
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Introduction

Hydatid disease, due to infection in animals or human
with larval stages of the tape worm Echinococcus
granulosus, poses significant economic and public
health problems in many temperate and tropical areas
of the world (Andersen et al., 1991; Nahmias et al.,
1991). Livestock infection leads to protein and eco-
nomic loss, and the feeding of stray dogs with offal
discarded from various animals slaughtered for human
consumption helps to maintain the life-cycle of E.
granulosus, the causative agent (Khan et al., 2001). The
dog-sheep cycle has been reported to be predominant
for E. granulosus (Altintas et al., 1999).

Cystic echinococcosis is considered endemic in the
Mediterranean regions including all countries of the
Middle East (Andersen et al., 1997). In the Middle East
countries, sheep, goats, cattle, camels, buffaloes, pigs
and donkeys have been found infected with hydatid cyst
in Iran, Iraq, Jordan, Lebanon, Syria, Kuwait, Saudi
Arabia and Pakistan (Dailey et al., 1966; Hassounah
and Behbehani, 1976; Dajani, 1978; Ghandour and
Saleh, 1983; Al-Yaman et al., 1985; Abdel-Hafez et
al., 1986; Farah, 1987; Ghandour, 1988; Abo-Shehada,
1993; Molan, 1993; Oryan et al., 1994; Kamhawi et
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al., 1995; Dalimi et al., 2002; Ahmed et al., 2006;
Daryani et al., 2007).

Data on the prevalence and fertility of hydatid cysts
in different domestic herbivores are very necessary to
be determined in surveys of hydatidosis, because they
provide reliable indicators of the importance of each
type of animal as a potential source of infection to dog.
The main aim of the present survey was to determine
the relative fertility of liver and lung cysts from sheep
and cattle slaughtered for human consumption in
Northern Iran.

Materials and methods

Study area. The area of study, Sari City lays the centre
of the Mazandaran Province in Northern Iran with a
human population around 196,000 and lies between
the parallels 35º58′ and 36º50′ of the northern latitude
and between 52º56′ and 53º59′ of the eastern
longitude. The mean yearly relative humidity is
85.83% with rainfall occurrence in all seasons of the
year and an average temperature of 17ºC. This region
is one of the biggest territories for training domesti-
cated farm animals. There are plentiful domestic dogs
either live with flocks of sheep or look after the house
or farm, and the stray dogs that prowl freely and live
on food rubbishes.

Examination of slaughtered animals. This cross-
sectional study was carried out on 340 animals (169
sheep and 171 cattle) in the Mazandaran Province, in
Northern Iran, from September 2007 to February
2008. During the study, the industrial slaughterhouse
was visited periodically to examine the liver and
lungs of slaughtered animals for the presence of cystic
echinococcosis.

Examination of cysts and viability of protoscoleces.
Individual cysts were grossly examined for any evi-

dence of degeneration and calcification. Some cysts in
sheep and cattle were randomly selected for fertility
studies and to reduce intracystic pressure, the cyst wall
was penetrated with a needle and opened up with a
scalpel and scissors. The contests were transferred into
a sterile container and examined microscopically (40×)
for the presence of protoscoleces. Cysts which
contained no protoscoleces as well as heavily suppura-
tive or calcified were considered unfertile. The viability
of protoscoleces was assessed by the motility of flame
cells together with staining with a 0.1% aqueous eosin
solution (Smyth & Barrett, 1980). Living protoscoleces
did not take up the stain, unlike the dead ones.

Statistical analysis. Statistical tests were performed
using the SPSS 15. Chi-square and Student s-t test
performed to comparison of rate of infections and
means of viability of protoscoleces, respectively.

Results

Seventy two of 169 (42.6%) sheep had at least one
fertile cyst. The prevalence of sheep infected with
suppurative /calcified cysts and sterile cysts was 30.2
and 27.2%, respectively. In cattle, 9/171 (5.3%) showed
at least one fertile cyst. The prevalence of cattle infected
with suppurative /calcified cysts and sterile cysts was
31.6 and 63.1%, respectively.

The fertility rate of cysts recovered from either
lungs or liver of different animals is shown in Table 1.
The cysts recovered from liver and lungs of sheep
showed higher fertility rates than those of cattle. The
most fertility rate of cysts was found in the liver of
sheep while the highest rate of suppurative /calcified
cysts was found in the liver of cattle.

The viability of protoscoleces recovered from cattle
(82.5±29) was higher than those from sheep (76.92±
31.68). The viability of protoscoleces recovered from

Table 1 Fertility of hydatid cysts and viability of protoscoleces of fertile cysts recovered from different organs of slaughtered animals
in Northern Iran, 2007

Animals Infected organs
examined

No.of cysts
examined

Sterile cysts
No. (%)

Cyst suppurative /
calcified No. (%)

Fertile cysts
No. (%)

Viability of protoscoleces
in fertile cysts (Mean±SD)

Sheep Liver 70 18(25.7) 19(27.2) 33(47.1) 74.89±33.21

Lungs 99 28(28.3) 32(32.3) 39(39.4) 78.47±30.83

Cattle Liver 72 39(54.2) 32(44.4) 1(1.4) 80.0

Lungs 99 69(69.7) 22(22.2) 8(8.1) 85.0±29.76
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fertile cysts of different organs of sheep and cattle is
shown in Table 1.

Discussion

Hydatid disease is an important medical and veterinary
problem in Iran. Domestic intermediate hosts (cattle,
sheep, goats and buffaloes) are major reservoirs for the
disease in humans. The widespread distribution and
nature of the life cycle of E. granulosus suggest that
there will always be a risk of re-introducing the cestode
as long as live animals are imported. Most prevalence
studies have relied on slaughter data (Macpherson and
Karstad, 1981; Baldock et al., 1985), as these are an
economical way of collecting and analyzing informa-
tion on livestock disease, particularly subclinical
conditions. Also lesions of cystic echinococcosis
usually remain for the life of the animals, and so, at
post-mortem it is possible to tell whether or not an
animal is infected (Njoroge et al., 2000).

From Iran, based on abattoir survey, the mean
prevalence of hydatidosis of sheep and cattle in
different parts of the country has been reported to be
8.1 and 12%, respectively (Dalimi et al., 2002). Sharif
(2000) in a study on hydatidosis in Mazandaran
province, has reported an overall infection of 14.7 and
6.7% in sheep and cattle, respectively. Yousefi et al.
(2007) also found infection rates of 7 and 5.9% in
sheep and cattle of Mazandaran.

Data on the prevalence and fertility of cysts in
various domestic herbivors provide reliable indicators
of the importance of each type of animal as a potential
source of infection to dogs. Cysts, depending on the
geographical situation, host, site, size and type of cyst
may have different rates of fertility.

In many countries, fertility rate of cysts and viability
rate of protoscoleces in different animals have been
studied (Khan et al., 2001; Scala et al., 2006; Ahmed et
al., 2006).

Usually the sheep with high rate of fertile cysts and
viable protoscoleces have important role in maintained
E. granulosus. Since sheep are the animals that more are
slaughtered in the abattoirs and on religious and social
occasions throughout the year, so within private
residential compounds, and the offal from these animals
(especially the livers and lungs) is usually offered to
domestic dogs and cats or is dumped in rubbish bins,
outside houses, where stray dogs may easily feed on it.

In this study, 42.6% of infected sheep (liver, 47.1%
and lungs, 39.4%) had fertile cysts. In Iran, Hamidieh
and Dalimi (2000) in Zanjan found the same fertility
ratio of hydatid cyst (49.15%) in sheep. Daryani et al.
(2007) reported that in Ardabil, 56.8% of sheep had
fertile cysts (liver, 68.5%; lungs, 48.8%). Dalimi et al.
(2002) reported that the fertility of cysts in the liver of
sheep (36.9%) in western Iran was higher than that in
the lungs (25.2%). Alemian et al. (2007) reported that
86.16% of slaughtered sheep had fertile cysts. Such as
the present study, Gusbi et al. (1987); Kamhawi et al.
(1995); Ibrahem and Craig (1998); Saeed et al. (2000)
and Cabrera et al. (2003) also reported that the hepatic
cysts of sheep were more fertile than those in the
lungs. On the contrary, some workers (e.g. Alemian et
al., 2007) have reported that the fertility of pulmonary
cysts in sheep was higher than those of hepatic cysts.
Anwar et al., (1993) found the fertility rate of 80.95%
in sheep (81.62% in lungs, 78.92% in liver). Scala et
al. (2006) and Ahmed et al. (2006) also showed that in
sheep, pulmonary fertile cysts were higher than those
in liver. Khan et al. (2001) reported that in sheep the
fertility of cysts in the liver was similar to that of the
cysts in the lungs.

In this survey, only 5.3% of infected cattle (liver,
1.4% and lungs, 8.1%) showed fertile cysts and
pulmonary fertile cysts were common. Hamidieh and
Dalimi (2000) in Zanjan, Iran also reported that 3.5%
of cattle showed fertile and nonfertile cysts and none
of them did not have solely fertile cyst. Gusbi et al.
(1990) also observed, the cysts in Libyan cattle never
appear to be fertile and it therefore seems unlikely
that cattle play any major role in the local transmis-
sion of E. granulosus. Dalimi et al. (2002) in western
Iran found that in cattle the fertility rate of cysts in
lungs (14.7%) were more than those in liver (10.2%).
In Ardabil, fertility rates of cysts in liver and lungs of
cattle were the same (Daryani et al., 2007).

The proportion of viable protoscoleces from fertile
cysts from sheep and cattle were 76.92% (lungs,
78.47% and liver, 74.89%) and 82.5% (lungs, 85%
and liver, 80%), respectively. On the contrary, Dalimi
et al. (2002) in western Iran reported that viability rate
in sheep (82%) was higher than that in cattle (75%).
In Ardabil also fertile cysts in sheep (61%) was higher
than cattle (32%; Daryani et al., 2007). In our study
such as western Iran (Dalimi et al., 2002) viability
rates of protoscoleces in liver and lungs of sheep and
also those of cattle were the same.
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Conclusion

As fertility rate of hydatid cysts in sheep is higher
than those in cattle, probably predominant strain in
this area is sheep strain, which do not develop into
fertile cysts in horse; and sheep clearly have an
important role to play in the contamination of the E.
granulosus life cycle in Northern Iran. Therefore the
safe disposal of infected offal, especially of sheep,
will significantly reduce the transmission of cysts
from slaughterhouse to potential hosts in this region.

Acknowledgements This work was financially supported by
Mazandaran University of Medical Sciences.

References

Abdel-Hafez, S.K., Al Yaman, F.M., Said, I.M., 1986. Further
studies on prevalence of hydatidosis in slaughtered animals
from north Jordan. Z. Parasitenkd. 72, 89–96. doi:10.1007/
BF00927739

Abo-Shehada, M.N., 1993. Some observation on hydatidosis in
Jordan. J. Helminthol. 67, 248–252.

Ahmed, S., Nawaz, M., Gul, R., Zakir, M., Razzaq, A., 2006.
Some epidemiological aspects of hydatidosis of lungs and
livers of sheep and goats in Quetta, Pakistan. Pakistan J.
Zool., 38(1), 1–6.

Alemian, S., Karimi, G., Rivaz, S., 2007. Fertility and viability of
protoscoleces of hydatid cysts of sheep slaughtered in
slaughterhouse of Chaharmahal-o-Bakhtiari. National con-
gress of hydatid cysts, 9–10 May 2007, Yasouj, Iran.
Quarterly Journal of Yasouj University of Medical Sciences.
Volume 12/ Supplement 1/ Spring 2007. P.76.

Altintas, N., Yazar, S., Yolasigmaz, A., Akisu, C., Sakru, N.,
Karacasu, F., Guzelant, A., 1999. A sero-epidemiological
study of cystic echinococcosis in Izmir and its surrounding
area, Turkey. Helminthology, 36, 19–23.

Al-Yaman, F.M., Assaf, L., Hailat, N., Abdel-Hafez, S.J., 1985.
Prevalence of hydatidosis in slaughtered animals from north
Jordan. Ann. Trop. Med. Parasitol. 79, 501–506.

Andersen, F.L., Tolley, H.D., Schantz, P.M., Chi, P., Liu, F.,
Ding, Z., 1991. Cystic echinococcosis in the Xinjiang/
Uygur Autonomous Region, People's Republic of China.
II. Comparison of three levels of a local preventive and
control program. Trop Med Parasitol. 42(1), 1–10.

Andersen, F.L., Ouhelli, H., Kashani, M., 1997. Compendium on
cystic echinococcosis. BrighamYoung University, Provo,
UT 84602, USA.

Anwar, A.H., Haq, A.U., Gill, S.A., Chaudhry, A.H., 1993.
Prevalence and fertility ratio of hydrated cyst in slaugh-
tered sheep and goats at Faisalabad. Pakistan Vet. J., 13,
79–81.

Baldock, F.C., Arthur, R.J. & Lawrence, A.R., 1985. A meat-
works survey of bovine hydatidosis in southern Queensland.
Australian Veterinary Journal 62, 238–242. doi:10.1111/
j.1751-0813.1985.tb07321.x

Cabrera, P.A., Irabedra, P., Orlando, D., Rista, L., Harán, G.,
Viñals, G., Blanco, M.T., Alvarez, M., Elola, S., Morosoli,
D., Moraña, A., Bondad, M., Sambrán, Y., Heinzen, T.,
Chans, L., Piñeyro, L., Pérez, D., Pereyra, I., 2003. National
prevalence of larval echinococcosis in sheep in slaughtering
plants Ovis aries as an indicator in control programmes in
Uruguay. Acta Trop. 85(2), 281–5. doi:10.1016/S0001-
706X(02)00214-0

Dailey, M.D., Sweatman, G.K., Schacher, J.F., 1966. Animal
reservoir of hydatid disease (Echinococcus granulosus) in
Lebanon and Syria with a review of the world literature on
E. granulosus infections in foxes. Lebanon Med. J. 19,
225–234.

Dajani,Y.F., 1978. Prevalence of hydatid disease in Syria and
Jordan: preliminary results. Trans. R. Soc. Trop. Med. Hyg.
72, 320–321. doi:10.1016/0035-9203(78)90220-1

Dalimi, A., Motamedi, G., Hosseini, M., Mohammadian, B.,
Malaki, H., Ghamari, Z., Ghaffari Far, F., 2002. Echinococ-
cosis/hydatidosis in western Iran. Vet Parasitol. 105(2), 161–
71. doi:10.1016/S0304-4017(02)00005-5

Daryani, A., Alaei, R., Arab, R., Sharif, M., Dehghan, M.H.,
Ziaei, H., 2007. The prevalence, intensity and viability of
hydatid cysts in slaughtered animals in the Ardabil province
of Northwest Iran. Journal of Helminthology, 81, 13–17.
doi:10.1017/S0022149X0720731X

Farah, M.O., 1987. Infection rates, cyst fertility and larval
viability of hydatid disease in camels, sheep and cattle in
Gassim, sheep and cattle in Gassim, Saudi Arabia. Vet.
Res. Commun. 11, 493–495. doi:10.1007/BF00380631

Ghandour, A.M., 1988. Health hazards in humans and animals
caused by imported livestock diseases in Saudi Arabia.
Fauna Saudi Arabia 9, 468–477.

Ghandour, A., Saleh, M., 1983. Medical, veterinary and applied
zoology in Saudi Arabia: a reviewof Echinococcus
infection in Saudi Arabia. Fauna Saudi Arabia 5, 658–663.

Gusbi, A.M., Awan, M.A.Q., Beesley, W.N., 1987. Echinococ-
cosis in Libya. II. Prevalence of hydatidosis (Echinococcus
granulosus) in sheep. Annals of Tropical Medicine and
Parasitology 81, 35–41.

Gusbi, A.M., Awan, M.A.Q., Beesley, W.N., 1990. Echinococ-
cosis in Libya. IV. Prevalence of hydatidosis (E. granulosus)
in goats, cattle and camels. Annals of Tropical Medicine and
Parasitology 84, 477–482.

Hamidieh, H., Dalimi, A., 2000. Characteristics and fertility
rate of hydatid cyst in slaughtered animals in slaughter-
house of Zanjan, Iran, 1998. Journal of Hamadan
University of Medical Sciences. 7(2), 10–14.

Hassounah, A., Behbehani, K., 1976. The epidemiology of
Echinococcus infection in Kuwait. J. Helminthol. 50, 65–
73.

Ibrahem, M.M., Craig, P.S., 1998. Prevalence of cystic
echinococcosis in camels (Camelus dromedarius) in Libya.
J Helminthol. 72(1), 27–31.

Kamhawi, S., Hijjawi, N., Abu-Ghazaleh, A., Abbas, M., 1995.
Prevalence of hydatid cysts in livestock from five regions
in Jordan. Ann. Trop. Med. Hyg. 89, 621–629.

Khan, A.H., El-Buni, A.A., Ali, M.Y., 2001. Fertility of the
cysts of Echinococcus granulosus in domestic herbivores
from Benghazi, Libya, and the reactivity of antigens
produced from them. Ann Trop Med Parasitol. 95
(4),337–42. doi:10.1080/00034980120053258

1704 Trop Anim Health Prod (2009) 41:1701–1705

http://dx.doi.org/10.1007/BF00927739
http://dx.doi.org/10.1007/BF00927739
http://dx.doi.org/10.1111/j.1751-0813.1985.tb07321.x
http://dx.doi.org/10.1111/j.1751-0813.1985.tb07321.x
http://dx.doi.org/10.1016/S0001-706X(02)00214-0
http://dx.doi.org/10.1016/S0001-706X(02)00214-0
http://dx.doi.org/10.1016/0035-9203(78)90220-1
http://dx.doi.org/10.1016/S0304-4017(02)00005-5
http://dx.doi.org/10.1017/S0022149X0720731X
http://dx.doi.org/10.1007/BF00380631
http://dx.doi.org/10.1080/00034980120053258


Macpherson C.N.L., Karstad, L., 1981. The role of jackals in the
transmission of Echinococcus granulosus in the Turkana
District of Kenya. In: Karstad, L., Nestel, B., Graham, M.
(Eds.), Wildlife Disease Research and Economic Develop-
ment, International Development Research Center, Ottawa,
Canada, pp. 53–56.

Molan, A.L., 1993. Epidemiology of hydatidosis and echino-
coccosis in Theqar province, southern Iraq. Jpn. J. Med.
Sci. Biol. 46, 29–35.

Nahmias, J., Goldsmith, R., Schantz, P., Siman, M., el-On, J.,
1991. High prevalence of human hydatid disease (echino-
coccosis) in communities in northern Israel: epidemiologic
studies in the town of Yirka. Acta Trop. 50(1), 1–10.
doi:10.1016/0001-706X(91)90067-T

Njoroge, E.M., Mbithi, P.M.F., Gathuma, J.M., Wachira, T.M.,
Magambo, J.K., Zeyhle, E.E., 2000. Application of ultra-
sonography in prevalence studies of hydatid cysts in goats
in northwestern Turkana, Kenya and Toposaland, southern
Sudan. Onderstepoort Journal of Veterinary Research 67,
251–255.

Oryan, A., Moghaddar, N., Gaur, S.N., 1994. Metacestodes of
sheep with special reference to their epidemiological
status, pathogenesis and economic implications in Fars

province. Iran Vet. Parasitol. 51, 231–240. doi:10.1016/
0304-4017(94)90160-0

Saeed, I., Kapel, C., Saida, L.A., Willingham, L., Nansen, P., 2000.
Epidemiology of Echinococcus granulosus in Arbil province,
northern Iraq, 1990–1998. J Helminthol. 74(1), 83–8.

Scala, A., Garippa, G., Varcasia, A., Tranquillo, V.M., Genchi,
C., 2006. Cystic echinococcosis in slaughtered sheep in
Sardinia (Italy). Vet Parasitol. 135(1), 33–8. doi:10.1016/j.
vetpar.2005.08.006

Sharif, M., 2000. Study of hydatid cyst in slaughtered animals
in slaughterhouse of Sari, Iran. Journal of Yazd University
of Medical Sciences. 8(4), 80–84.

Smyth, J.D., Barrett, N.J., 1980. Procedure for testing the viability
of human hydatid cysts following surgical removal, specially
after chemotherapy. Transactions of the Royal Society of
Tropical Medicine and Hygiene 74, 649–652. doi:10.1016/
0035-9203(80)90157-1

Yousefi, M.R., Asna Ashri, M.Y., Montazeri, M., 2007. Study of
hydatid cyst in slaughtered animals inMazandaran province,
Iran, 2005–6. National Congress on Hydatid cyst, 9–10May
2007, Yasouj, Iran. Quarterly Journal of Yasouj University
of Medical Sciences. Volume 12/ Supplement 1/ Spring
2007. P.73.

Trop Anim Health Prod (2009) 41:1701–1705 1705

http://dx.doi.org/10.1016/0001-706X(91)90067-T
http://dx.doi.org/10.1016/0304-4017(94)90160-0
http://dx.doi.org/10.1016/0304-4017(94)90160-0
http://dx.doi.org/10.1016/j.vetpar.2005.08.006
http://dx.doi.org/10.1016/j.vetpar.2005.08.006
http://dx.doi.org/10.1016/0035-9203(80)90157-1
http://dx.doi.org/10.1016/0035-9203(80)90157-1

	Fertility and viability rates of hydatid cysts in slaughtered animals in the Mazandaran Province, Northern Iran
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /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
  ]
  /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 <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


