SE/Q/ %LOAWV&D : 125-128, 2011

AN INTERNATIONAL QUARTERLY JOURNAL OF LIFE SCIENCES

www.thebioscan.in

CLINICAL SIGNIFICANCE OF ANTISPERM ANTIBODY ANALYSIS
IN EVALUATING MALE INFERTILITY OF SOUTH KARNATAKA

G. SREENIVASA, P. KAVITHA, P. T. CHAITHRA, V. S. VINEETH, C. SHARAT KUMAR* AND S. SUTTUR MALINI
Human Genetics Laboratory, Department of Studies in Zoology, University of Mysore,

Manasagangothri, Mysore - 570 005 Karnataka, INDIA

*Mediwave Fertility Research Centre and Semen Bank, Mysore - 570 021

E-mail: ssmalinisri@yahoo.co.in

KEY WORDS
Male infertility
Advanced age
Antisperm antibody

ABSTRACT

Received on :
01.10.2010
Accepted on :
29.01.2011

*Corresponding
author

INTRODUCTION

Infertility is a major health disorder which causes intense
mental agony and trauma that can only be best described by
the infertile couples. It affects approximately 15% of couples
of reproductive age. Globally 60-80 million couples suffer
from infertility every year and 15-20 million are in India alone
(WHO, 1996). A male related factor is solely responsible in
about 50% of cases of infertility (Siddiqi et al., 2009). The
causes of male infertility may be due to various reasons and
their management and treatment depends on proper diagnosis.

Antisperm antibodies (ASA) are one of the main causes of
infertility and the prevalence is detected in 8% -21% of infertile
males (Dana and Alan, 1996; Reza et al., 2009). A remarkable
percentage of infertile couples without any strong etiology for
infertility have been shown to possess circulating antibodies
capable of agglutinating spermatozoa (Runke and Hellingc,
1959; Jones, 1979; Soren, 1990). These antibodies are found
in blood serum, seminal plasma, bound to sperm and also in
cervical mucus (Mazumdar and Levine, 1998;
Hadinedoushan and Ghafourzadeh, 2007). The patient
suffering from the antisperm antibodies in their semen is quite
prevalent in Indian populations (Gupta and Garg, 1975; Arora
et al., 1999; Kapoor et al., 1999; Punekar et al., 2001; Rajeev
and Reddy, 2004).

The common causes of ASA include previous genital tract
infection, testicular biopsy, testicular trauma, testicular torsion,
vasectomy, prolonged use of alcohol, smoking and
environmental pollution (Broderick et al., 1989; Koide et al.,
2000; Arap et al., 2007). ASA is thought to impair fertility by
inhibiting sperm motility (Caron and Saling, 1991), inability of
the sperm to penetrate cervical mucus (D’Cruz et al., 1991),

The presence of anti-sperm antibodies (ASA) in semen or blood serum may impair sperm function leading to
immunological infertility. Hence, the clinical significance of anti-sperm antibody (ASA) analysis is gaining
momentum. ASA screening was done on 64 patients registered for infertility treatment. Out of 64 patients, 38
(59.3 %) members showed positive response for ASA in their blood serum. Among them maximum number
of patients belong to age group between 31-40 years. In this study ejaculatory dysfunction showed 100%
positive response for ASA followed by asthenospermic condition (83.33%). Response of oligospermic (57.14%)
and azoospermic (47.82%) were in accordance with the other studies. Poor semen parameters were observed,
especially the alkaline nature of semen, increased liquefaction time and change in the colour which confirms
the infection in the patient. More than 50% of infertile patient of all etiologies showed positive results for the
presence of ASA, and the prevalence probably increases with increase in patient’s age.

capacitation (Bronson et al., 1982), acrosome reaction (Jaffe
and Oates, 1994) or they may involve the complete cascade
resulting in sperm lysis (Jaffe and Oates, 1994; Downie et al.,
1997) and can also prevent implantation, and arrest embryo
development (Haas, 1986; Koide et al., 2000). The real
significance of ASA in infertile men is controversial and
currently there is no standardized treatment available so far
(Marshburn and Kutteh, 1994). In this view the present study
was carried out to find out the prevalence and relatedness of
antisperm antibody which interfere sperm function in infertile
men.

MATERIALS AND METHODS

A total of 64 males who approached the Mediwave Fertility
Research Centre and Semen Bank, in Mysore for the inability
to have a child and for further evaluation and treatment were
recruited in this study. 100 males with proven fertility were
included as control group. Ethical clearance was approved
by the institutional ethical clearance committee of the
University of Mysore, concerned hospitals and IVF centers.

Semen collection

The semen samples were collected in a sterile plastic container
from the patients as well as the control group through
masturbation after 3-5 days of ejaculatory abstinence (WHO,
1992). Informed consent letters were taken from the
participants before including them in this study.

The collected semen sample was allowed to liquefy at 37°C
for 30 minutes and analyzed within one hour of collection.
Physical examination such as liquefaction time, colour, pH
and viscosity were recorded. Basic microscopic examination




G. SREENIVASA et dl.,

was carried out to record the count, density and motility of the
sperm according to WHO protocol (WHO, 1992).

Functional capacity of the sperms was examined by sperm
function tests through Hypo-osmotic swelling test (HOS) (Misro
and Chaki, 2008), Acrosome intactness test (AIT) and Nuclear
chromatin decondensation test (NCD) was carried out
(Gopalkrishnan, 1995). Values were recorded and subjected
for statistical analysis.

Collection of Blood Serum

The peripherals blood samples were collected from the
subjects and centrifuged at 4,000 rpm for 10 minutes. The
serum was separated and used for antibody detection by using
anti - sperm antibody ELISA kit (Bioserv Diagnostic, Germany).

RESULTS AND DISCUSSION

In the present study the prevalence of different infertile
conditions with spermiogram is shown in the Table 1. Sperm
motility and viability was not recorded in azoospermic and in
cases of ejaculatory dysfunction. Sperm motility and viability
was decreased in asthenozoospermic and oligospermic
conditions where as, teratozoospermic and idiopathic infertility
condition shows normal values as mentioned in Table 1.
Seminal pH was high in all infertile conditions which indicates
some extent of infection and is quiet evident in all the cases.
Further this is also supported by the colour of semen which
showed yellow and green tinge. Liquefaction time was
observed to be longer in azoopermic and oligospermic
condition which indicates prostatic dysfunction. The
prevalence of antisperm antibodies in infertile men with
different infertile conditions is shown in the Table 2. Positive
response for Antisperm antibody test was 100% in ejaculatory
dysfunction followed by asthenospermia (83.33 %), idiopathic
(66.66%) and least value is recorded in azoospermic
condition. Prevalence of antisperm antibody in infertile men
with different age group was shown in the (Fig 1). More of
infertile cases were reported in the age group between 31- 40
years followed by 20-30 years. Response of sperm function
tests to different infertile conditions with respect to presence
of Antisperm antibody is shown in the Table 3. Except
idiopathic infertile condition, all other conditions showed
negative response for nuclear chromatin decondensation test,
hypo osmotic swelling test and acrosomal intactness test.
Response of ASA with respect to smoking habits is shown in
Table 4, among infertile cases 42.1% of smokers have shown
positive response and 30.8% have shown negative response
for ASA in their blood serum.

Table 1: Prevalence of different infertile conditions with spermiogram

Over the years, a large number of cases of infertility have been
found to be strongly associated with sperm agglutinating
antibodies i.e. antisperm antibodies. During initiation of
spermatogenesis, a sperm-specific antigen first appears at the
time of puberty. Since such sperm specific antigens are not
present during development of immunological tolerance,
these proteins are potential targets for an immune response
and therefore generate Antisperm antibodies (Dana and Alan,
1996). In the present study a total of 64 infertile males were
investigated out of which 38 (59.3 %) members showed
positive result for ASA in their blood serum. The results are
close to those reported by Husted and Hjort (1975), Wilkin
(1998) and Kapoor et al., (1999). Among the infertile cases
maximum number of patients belongs to 31-40 years of age
group in our study, which is not in accordance with other
studies (Glass and Vadya, 1970; Kapoor et al., 1999). From
the present study, we can understand that the possible cause
for variation could be due to late marriages. In the present
study 57.14% were oligospermic, 47.82% were azoospermic
in accordance with Mathur et al., (1983) where he reported
68% of oligospermic males were autoimmune to
spermatozoans. Jones (1979) has reported a strong association
between sperm count and antibody occurrence, stated that
auto-immunity to sperm antigens can be related to infertility in
men by an association with disordered spermatogenesis
resulting in oligospermia or azoospermia. The infertility
condition could also be result of cellular immunity and
cytotoxic antibodies. Our study does not show any significant
variation of ASA with respect to smoking habits.

Taking into consideration the function of blood testis barrier
and other microenvironmental immunomodulatory
mechanisms that provide tolerance to sperm molecules, It is
clear that every breakdown of the barrier and the protection
immunomodulatory mechanisms may lead to infertility with
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Figure 1: Prevalence of anti sperm antibodies (ASA) in infertile men

with different age groups

Condition Sperm Viability pH* Liquefactionstime Colour
motility*50 *75 7.2 t07.8 *(30 min) > 45(min) *Grayish white  Tinge green/ yellow

Azoospermia - - 8.1+0.2 17 6 11 12
Asthenozoospermia 29.4+16 54+18 8.2+0.3 4 2 2

Ejaculation dysfunction - - - - - - -

Oligozoospermia 38.7+21 55+19 8.1+0.2 9 5 11 3
Teratozoospermia 55+ 14 63+18 8.2+0.2 4 4 6 2

Idiopathic 62+ 11 76+10 8.2+0.2 6 3 8 1

* Indicates normal values




CLINICAL SIGNIFICANCE OF ANTISPERM ANTIBODY

Table 2: Prevalence of anti sperm antibodies (ASA) in infertile men with different infertile conditions

Condition Total No. No. of cases with Positive response No. of caseswith Negative response
cases positive response of cases in (%) negative response of cases in (%)

Azoospermia 23 11 47.82 12 52.17
Asthenozoospermia 6 5 83.33 1 16.66
Ejaculation dysfunction 4 4 100.00 - 00.00
Oligozoospermia 14 8 57.14 6 42.85
Teratozoospermia 8 4 50.00 4 50.00
Idiopathic 9 6 66.66 3 33.33
Table 3: Comparison of sperm function test with respect to Antisperm antibody analysis
SI. No. Conditions Present of HOS>65% NCD>70 AIT>50

ASA (%) (normal) (normal) (normal)
1. Azoospermia 28.9 - - -
2. Asthenozoospermia 13.1 46.0+ 27.0 61.0+ 26.0 46.5 +14
3. Ejaculation dysfunction 10.5 - - -
4. Oligozoospermia 21.0 63.7+ 17.0 60.0+ 18.1 46.0+22
5. Teratozoospermia 10.5 51.0+28.1 58.3+28.0 39.0+ 21
6. Idiopathic 15.7 66.5+15.6 65.0+16.0 67.0+16.
the autoimmune etiology. In most cases, the autoimmunity ACKNOWLEDGEMENT

on testicular molecule resulting from trauma or infectious
disease can generate ASA (Naz and Menge, 1994; Mc Donald,
2000; Sakamoto et al., 1995). Mechanisms that can provide
the autoimmunity and ASA  production are
microenvironmental acceleration of Th1 immunity, enhanced
secretion of proinflammatory cytokines like IL-1, IFN-y, TNF-
o, reduced secretion of anti-inflammatory cytokines such as
IL-10 and TGF- B. These mechanisms are associated with
upregulation of major histocompacatibility molecular
expression and down-regulation of immune cells apoptotic
mechanism (Naz and Menge, 1994; Sainio-Pollanen et al,,
1996; Mc. Donald 2000; Sakamoto et al., 1995). In this study,
we found that variation in semen parameters especially
alkaline nature of semen, increased liquefaction time and
change in the colour confirms the infections in the patient
(Table 1).

Sperm immobilization (Shibahara et al., 1995, 1996),
inhibition of cervical mucus penetration (Kremer and Jager,
1992), and interference with events that lead to sperm-oocyte
binding are some of the mechanisms by which anti-sperm
antibodies impede fertilization (Clarke et al., 1986, Shibahara
et al., 1993, Tasdemir et al., 1995; Francavilla et al., 1997). In
the present study negative response of sperm function tests
directly correlates with infertile cases where ASA are evident
which inhibits the sperm motility, viability and penetrations
(Table 1, 3). Review of numerous retrospective and prospective
analyses of pregnancy rates for couples with circulating anti-
sperm antibodies leads one to question, the prognostic value
of anti-sperm antibody screening for diagnosis of infertility.

Table 4: Distribution of positive and negative response of antisperm
antibody with respect to smoking habits

Conditions No. of cases Smokers (%) Non Smokers (%)
No. of cases with 38 42.1 57.9

Positive response

No. of cases with 26 30.8 69.2

Negative response
Total

64

The authors would like to thank UGC-RFSMS for financial
assistance. We also thank The Chairman, DOS in Zoology,
University of Mysore, technical staff members of Mediwave
fertility Research Center and Semen Bank, Mysore.

REFERENCES

Arap, M. A,, Vicentini, F. C., Cocuzza, M., Hallak, }., Athayde, K.,
Lucon, A. M. and Arap, S. 2007. Late hormonal levels, semen
parameters and presence of antisperm antibodies in patients treated
for testicular torsion. J. Androl. 28: 528-532.

Arora, P., Sudhan, M. D. and Sharma, R. K. 1999. Incidence of anti-
Sperm antibodies in infertile male population. Med. J. Armed. Forces.
India. 55: 206-208.

Broderick, G. A., Tom, R. and McClure, R. D. 1989. Immunological
status of patients before and after vasovasostomy as determined by the
immunobead antisperm antibody test. ). Urol.142: 752-755.

Bronson, R. A., Cooper, G. W. and Rosenfeld, D. L. 1982. Correlation
between regional specificity of antisperm antibodies to the
spermatozoon surface and complement-mediated sperm
immobilization. Am. J. Reprod. Immuno. 2: 222-224.

Caron, C. P. and Saling, P. M. 1991. Sperm antigens and immunological
interference of fertilization. In: Wassarman PM (ed.). Elements of
Mammalian Fertilization. Boca Raton, FL: (CRC Press) 147- 176.

Clarke, G. N., Lopata, A. and Johnston, W. I. H. 1986. Effect of
sperm antibodies in females on human in vitro fertilization. Fertil
Steri. 46: 435- 441.

D’Cruz, O. )., Haas, G. G., Wang, B. and DeBault, L. E. 1991.
Activation of human complement by IgG antisperm antibody and the
demonstration of C3 and C5b-9 mediated immune injury to human
sperm. J. Immuno. 146: 611-620.

Dana, A. O. and Alan, C. M. 1996. Assessment of Sperm Function
and Clinical Aspects Of Impaired Sperm Function. Frontiers in
Bioscience. 1: 96-108.

Downie, S. E., Flaherty, S. P., Swann, N. J. and Matthews, C. D.
1997. Estimation of aneuploidy for chromosomes 3, 7, 16, X and Y in
spermatozoa from 10 nomospermic men using fluorescence in-situ
hybridization. Mol. Hum. Reprod. 3: 815-819.

Francavilla, F., Romano, R., Santucci, R., Marrone, V., Properzi, G.
and Ruvolo, G. 1997. Interference of antisperm antibodies with the




G. SREENIVASA et dl.,

induction of the acrosome reaction by zona pellucida (ZP) and its
relationship with the inhibition of ZP binding. Fertil Steril. 67: 1128
-1133.

Glass, R. H. and Vadya, R. A. 1970. Sperm agglutinating antibodies
infertile couples. Fertile Steril. 21: 657-660.

Gopalkrishnan, K. 1995. Standardized procedures in human semen
analysis. Curr Sci. 68: 353 —362.

Gupta, K. G. and Garg, A. K. 1975. Presence of Antisperm antibodies
in fertile and infertile persons. Acta Obstet et Gynecol Scandinavica.
54: 401-410.

Haas, G. G. 1986. The inhibitory effect of sperm-associated
immunoglobulins on cervical mucus penetration. Fertil. Steril. 46:
334-337.

Hadinedoushan, H. and Ghafourzadeh, M. A. 2007. Survey of anti-
sperm antibodies in infertile couples. Iran. J. Reprod. Med. 5: 39-40.

Husted, S. and Hjort, T. 1975. Microtechniques for simultaneous
determination of immobilizing and cytotoxic sperm antibody. Cin
Exp. Annual. 22: 256.

Jaffe, T. and Oates, R. D. 1994. Genetic abnormalities and
reproductive failure. Urol. Clin. North Am. 21: 389-408.

Jones, W. R. 1979. Investigation of Immunological Infertility. (Flinders
Medical Center, Bedford Park, SA, Australia) Med. 2: 188-192.

Kapoor, A., Talib, V. H. and Verma, S. K. 1999. Immunological
assessment of infertility by estimation of antisperm antibodies in
infertile couples. Indian J. Patho.l Microbiol. 42: 37-43.

Koide, S. S., Wang, L. and Kamada, M. 2000. Antisperm antibodies
associated with infertility: properties and encoding genes of target
antigens. Proc. Soc. Exp. Biol. Med. 224: 123-132.

Kremer, J. and Jager, S. 1992. The significance of antisperm antibodies
for sperm-cervical mucus interaction. Hum. Reprod. 7: 781-784.

Marshburn, P. B. and Kutteh, W. 1994. The role of antisperm
antibodies in infertility. Fertil. Steril. 61:799 -811.

Mathur, S., Willianson, H. O., Genco, P. V., Nesmith, D. and Rust,
P. F. 1983. Spermin infertile couples.Antibody titre are higher against
the husbands sperm than to sperm from controls. AM. J. Reprod
Immunol. 3:18.

Mazumdar, S. and Levine, A. S. 1998. Antisperm antibodies: aetiology,
pathogenesis, diagnosis and treatment. Fertil. Steri. 70: 799-810.

Mc. Donald, S. W. 2000. Cellular responses to vasectomy. Int. Rev
Cytol. 199: 295-339.

Misro, M. M. and Chaki, S.P. 2008. Development of a rapid, sensitive
and reproducible laboratory test kit for the assessment of plasma
membrane integrity of human sperm. Fertil. steril. 89: 223-227.

Naz, R. K. and Menge, R. C. 1994. Antisperm antibodies: origin,
regulation and sperm reactivity in human infertility. Fertil. Steril. 61:
1001-1013.

Punekar, S., Ridhorkar, V., Rao, S., Soni, A., Swami, G., Kinne, J. S.
and Samtani, J. R. 2001. Effects of steroid therapy in subfertile men
with antisperm antibodies. Indian J. Urol. 17: 152-155.

Rajeev, S. K. and Reddy, K. V. R. 2004. Sperm membrane protein
profiles of fertile and infertile men: identification and characterization
of fertility-associated sperm antigen. Human. Repro. 19: 234-242.

Reza, S. Y., Azadeh, A. S., Zohreh, K., Shahrzad, Z., Seyed, }. H. and
Masoumeh, F. 2009. The Correlation between Sexual Practices and the
Development of Antisperm Antibodies. Int. J. Fertil. Steri. 2: 189-192.

Runke, P. H. and Hellingc. 1959. Autoantibodies against spermatozoa
in sterile men. Am. J. Clin. Path. 32: 351.

Sainio-Pollanen, S., Saari, T., Simell, O. and Pollanen P. 1996.
CD28-CD80/CD86 interactions in testicular immunoregulation. /
Reprod. Immunol. 31: 145-163.

Sakamoto, Y., Matsumoto, T., Mizunoe, Y., Haraoka, M., Sakumoto,
M. and Kumazawa, ). 1995. Testicular injury induces cell-mediated
autoimmune response to testis. J. Urol. 153: 1316-1320.

Shibahara, H., Burkman, L. }., Isojima, S. and Alexander, N. J. 1993.
Effects of sperm-immobilizing antibodies on sperm-zona pellucida
tight binding. Fertil. Steril. 60: 533 —539.

Shibahara, H., Shigeta, M., Toji, H. and Koyama, K. 1995. Sperm
immobilizing antibodies interfere with sperm migration from the
uterine cavity through the Fallopian tubes. Am. J. Reprod. Immunol.
34: 120 -124.

Shibahara, H., Shigeta, M., Inoue, M., Hasegawa, A., Koyama, K.,
Alexander, N. J. and Isojima, S. 1996. Diversity of the blocking
effect of antisperm antibodies on fertilization in human and mouse.
Hum. Reprod. 11: 2595 -2599.

Siddiqi, S., Siddig, A., Majeed, K., Mansoor, A., Qamer, R., Mazhar,
K., Ashraf, N., Kafeel, S., Khanum, A. and Khan, K. M. 2009.
Ychromosomal deletions - a risk factor for male infertility. Int. J.
Agric. Biol. 11: 110-112.

Soren, N. H. 1990. The humoral autoimmune response to vasectomy
described by immunoblotting from two-dimensional gels and
demonstration of a human spermatozoan antigen immunochemically
cross reactive with the D2 adhesion molecule. J. Reprod. Immunol.
17: 157-205.

Tasdemir, 1., Tasdemir, M., Fukuda, J., Kodama, H., Matsui, T. and
Tanaka, T. 1995. Effect of sperm-immobilizing antibodies on the
spontaneous and calcium-ionophore (A23187)-induced acrosome
reaction. Int. J. Fertil. 40: 192 —195.

Wilkin S. 1998. Mechanism of active suppression of the immune
response of spermatozoa. Am. J. Reprod. Immunol. 17: 61-64.
World Health Organization. 1992. Recent advances in medically
assisted conception. WHO Tech. Rep. Ser. 820: 2.

World Health Organization. 1996. The world health report. WHO,
Geneva.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


