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Abstract Epidemiological and clinical studies
support the view that aggressive acts like suicidal and
violent behaviors share a common substrate. Certain
aspects of violence in males have been related to high
testosterone levels, but the relation of testosterone to
attempted suicide has not been studied until now. We
estimated plasma levels of testosterone (T), LH, and
FSH in 80 male subjects after a suicide attempt and in
whom a psychiatric assessment was done during their
hospitalization. Suicide intent was evaluated in 72
subjects. A group of 56 healthy males in the same age
range served as control. As a group, attempters
showed significantly lower T levels, marginally higher
LH, and normal FSH compared to controls. The at-
tempters who used violent methods (26 subjects) had
T levels even lower than the non-violent (drug over-
dose) subgroup. Comparisons of T levels of sub-
groups according to the (main) drug ingested
(analgesics, benzodiazepines, antidepressants, neuro-
leptics, or other drugs) did not reveal any significant
drug effect. In relation to diagnosis, the lowest T
levels were found in the subgroup with schizophrenia
(29 subjects). The T levels of this subgroup were also
significantly lower compared to those of a group of 31
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male schizophrenic patients, hospitalized and treated
with neuroleptics. If the influence of post-attempt
stress and medical condition on plasma T could be
ruled out, low plasma T may prove to be a biological
predictor of attempt, at least in male schizophrenic
patients. Nevertheless, the findings differentiate sui-
cidal behavior from other aggressive/violent behav-
iors and do not support the notion that suicidal and
aggressive behaviors are manifestations of the same
impulse.
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Introduction

It has been postulated that suicidal and violent behav-
iors are manifestations of the same aggressive impulse
turned towards self (suicide) or towards others (vio-
lence) [1, 2] and some clinical and epidemiological
studies supported this view. Male and female adoles-
cents who reported suicidal feelings had significantly
higher scores in the Aggression Questionnaire than did
those who denied suicidal ideation in an Italian study
[3]. Significant correlations have been found between
measures of suicidal behavior, aggressive behavior, and
impulsivity in adolescent psychiatric inpatients [4],
while the co-occurrence of personality disorders of
more than one cluster contributes to the risk for com-
pleted suicide [5]. Significant temperamental similari-
ties by means of the Karolinska Scales of Personality
between suicide attempters and violent offenders have
been reported [6].

Aggression is one of the aspects of behavior that
has been linked to testosterone (T) levels. Kalin [7]
has studied the biological mechanisms that underlie
aggression in rhesus monkeys and has established two
different categories of aggression, defensive and
offensive, with different biological substrates. Defen-
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sive- or fear-motivated aggression is related to ex-
treme asymmetric right frontal activity in the brain
and high plasma cortisol concentrations, while
offensive or impulsive aggression to low serotonergic
activity in the central nervous system, high levels of
testosterone and lower levels of cortisol. In male
prisoners with a history of high levels of aggressive-
ness, testosterone levels have often been found to be
linked with violent behavior [8-10].

Few studies have attempted to assess simulta-
neously the possible differential contributions of
serotonin and T in the expression and inhibition of
aggressive behavior. Higley et al. [11] found in non-
human primates that high CSF free T concentrations
are associated with competitive aggression, while low
CSF 5-HIAA concentrations are associated with severe
aggression which results from impaired impulse
control. Simon et al. [12] support the view that T and
its metabolites modulate 5HT1A and 5HT1B agonist
effects on intermale aggression (see their extensive
review of the literature on the subject). Although the
association between suicidal—aggressive—impulsive
behavior and serotonergic activity seems to hold true,
no differences were found in the frequencies of the
serotonin receptor Cys23Ser polymorphism between
suicide victims and controls [13], a polymorphism
which has been shown to be connected to impul-
siveness [14].

And while suicidal behavior is held to be a form
of inward directed aggression, very few studies have
been performed investigating androgens in at-
tempted suicide. In veterans with posttraumatic
stress disorder (PTSD), significantly higher median
dehydroepiandrosterone (DHEA) levels were found
in those who had attempted suicide compared to
those who had not [15]. In 8 cases of suicide in
young men, 5 were making use of anabolic andro-
genic steroids at the time they killed themselves and
2 had stopped the use 2 and 6 months earlier [16].
Testosterone levels in CSF have been reported lower
in suicide attempters compared to aggressive violent
offenders [17].

The purpose of the present study was to investigate
the plasma levels of T, luteinizing hormone (LH), and
follicle stimulating hormone (FSH) in a group of male
subjects after a suicide attempt, and to compare them
with those of normal controls. Data on plasma T
levels after a suicide attempt are lacking, although the
association of androgen levels to aggressive and vio-
lent acts, mentioned above, justify such studies. It is
clear that there are many factors that can influence
the hormonal levels of the study subjects and have to
be considered in the evaluation of the data. The stress
of the attempt, the stress of the hospitalization in a
serious physical condition, the acute effect of drug
overdose ingested during the attempt, and the long
term effect of the medication in attempters who were
on drug therapy, are some of the issues that have to be
faced.

Subjects and methods

Eighty (80) male subjects, admitted after a suicide attempt to the
medical wards of Evangelismos General Hospital and of Asclepeion
Hospital in Athens, were included in the study. They were all as-
sessed and followed during hospitalization by the psychiatric liai-
son team of the two hospitals. The psychiatric diagnosis was made
according to the DSM-IV criteria and the severity of the suicidal
intent was estimated with the Suicidal Intent Scale (SIS) [18].

For each patient the following parameters were recorded: Age,
mode of attempt, drugs ingested in those who took an overdose,
previous attempts, medication, diagnosis, and the score in Beck’s
Scale. Sixteen patients received the diagnosis of adjustment disor-
der, 18 of personality disorder, 17 of major depressive disorder, and
29 of schizophrenia. Twenty-six patients employed a violent
method and 54 had taken a drug overdose. Twenty-eight subjects
(35%) had at least one previous attempt.

A control group was established from 56 male normal volun-
teers who had no psychiatric history or history of suicide attempt.
Their ages matched the ages of the attempters. In addition, and
since the subgroup of attempters with schizophrenia was large
enough (29 subjects), we compared the hormone levels of this
subgroup to those of 31 male schizophrenic patients from a pre-
vious study of ours [19]. These two comparison groups are thus
matched according to sex, age, diagnosis, treatment, and hospi-
talization.

From each subject a single blood sample was drawn between
8:00 AM and 9:00 AM during the first days of hospitalization.
EDTA was used as anticoagulant and the plasma was separated by
centrifugation and stored at —30°C until determination. For the
estimation of T, LH, and FSH plasma levels, we used commercially
available radioimmunoassay kits (Adaltis, Casalecchio di Reno,
Italy). The inter- and intra-assay coefficients of variation were close
to 5%.

For the statistical evaluation of the data, we employed multiple
regression analysis, analysis of variance using age as covariate with
planned comparisons when appropriate. We also used linear
regression analysis and the Spearman rank order correlation test in
searching for correlations between variables.

Results

In Table 1 are shown the mean values and SD of age
and the plasma levels of T, LH, and FSH of the healthy
control group and the group of attempters, as well as
the results of the comparisons (ANCOVA, age as co-
variate) between the groups. The group of attempters
showed significantly lower plasma testosterone levels
compared to healthy controls (df = 1,133, F = 9.81,
P =0.002), a trend towards higher LH levels in the
patients (F = 3.69, P = 0.057), and no significant
differences concerning the levels of FSH (F = 0.66,
P = 0.42).

To evaluate the overall influence of various factors
on T levels of the attempters’ group (n = 80), we first
performed three multiple regression analyses, each
with dependent variable plasma T, LH, or FSH levels
and independent variables age, diagnosis, mode of
attempt (drug used, other mode), and violence of at-
tempt. For T we obtained a multiple R value of 0.4288,
with P =0.004 (df = 4,75, F = 4.22). Beta-weights
were significant for diagnosis (f = 0.3521, P = 0.003),
and non-significant for age (f = —0.1697, P = 0.11),
mode of attempt (ff = 0.0219, P = 0.87), or violence
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Table 1 Mean values (+SD) of age, plasma testosterone (ng/ml), LH and FSH (mIU/ml) in the groups of male controls and males after a suicide attempt

Group N Age T LH FSH
Control 56 353 £ 8.7 482 + 2.02 2.28 £ 1.35 3.26 £ 2.16
Attempt 80 344 £ 126 348 +2.92 2.82 + 1.82 3.52 £+ 2.55
ANCOVA, cov. = age : F 1,133 9.81 3.69 0.66
P 0.002 0.057 0.42
Controls 56 353 + 8.7 482 + 2.02 2.28 +1.35 3.26 £ 2.16
Non-violent 54 346 + 13.3 3.94 + 290 290 + 1.94 341 + 2,07
Violent 26 34.0 £ 11.2 2.53 £ 278 2.66 £ 1.58 3.75 £ 338
ANCOVA, cov. = age : F 2,132 8.04 1.99 0.57
P 0.0005 0.14 0.57
Planned comparisons
Control versus non-violent, F(1,107) 3.72 3.92
P 0.066 0.049
Control versus violent, F(1,79) 15.95 1.04
P 0.0001 0.31
Non-violent versus violent, F(1,77) 5.92 0.32
P 0.016 0.57
SCH-controls 31 304 + 84 476 + 2.25 2.54 £ 1.00 2.82 + 1.68
SCH-attempters 29 339 £ 11.6 213 £ 1.93 241 £ 1.56 3.21 £ 246
F(1,57) 21.01 0.28 0.06
P 0.0001 0.60 0.80

The data of the subgroups of subjects who used violent or non-violent methods are also given and evaluated separately. Attempters with schizophrenia are also
compared to a group of hospitalized schizophrenic patients under neuroleptic treatment (SCH-controls)

(f = 0.1251, P = 0.33). The multiple regression was
not significant for LH (R = 0.2080, P = 0.50), while
for FSH was significant (R = 0.3884, P = 0.014), with
only age to contribute significantly to the hormone
levels (f = 0.338, P = 0.002).

We then undertook a more detailed elaboration of
the data regarding the drugs ingested, the mode of
attempt (violent versus nonviolent), psychiatric
diagnosis and previous attempts.

For the evaluation of possible influences of the
drugs ingested on the hormone levels, we formed 5
subgroups according to the main drug ingested, i.e.
analgesics (14 subjects), benzodiazepines (15 sub-
jects), antidepressants (5 subjects), neuroleptics (8
subjects), and other drugs (7 subjects). The individual
T levels of the patients in each of these subgroups are
shown in Fig. 1.
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Fig. 1 Individual plasma testosterone levels in male suicide attempters.
Subgroups according to the (main) drug used for attempt. ODRUG: other
drug(s); OMODE: other, non-pharmacologic mode, in most cases violent

An analysis of covariance (ANCOVA) in which we
compared the T levels of the 5 drug subgroups using
age as covariate, gave an F value of 2.34, with
df = 4,43, and p = 0.07. Consequent post hoc com-
parisons (Tukey-test) did not reveal any significant
differences among the subgroups (the strongest dif-
ference was between analgesics and benzodiazepine
subgroups, with a P = 0.11, n.s.) It seems thus, that
the low plasma T levels of the attempters cannot be
attributed to the drug ingested.

In the subgroup OMODE (other mode) of Fig. 1,
we included the subjects who ingested substances not
intended for human consumption (8 subjects) and 23
subjects who used a violent method (fall, shooting,
stabbing). A second ANCOVA including this sub-
group (6 subgroups of Fig. 1), with 5,73 degrees of
freedom, gave an F = 1.55, and P = 0.19. We con-
clude that subjects with low plasma T levels are
equally found in all subgroups, i.e. it is not the mode
of attempt that determines the hormone levels.

We investigated further possible differences in
plasma T levels among subgroups according to the
psychiatric diagnosis, by performing an ANCOVA
with age as covariate for the four diagnostic sub-
groups (adjustment disorder, personality disorder,
major depression, schizophrenia) and controls. With
df = 4,130, we obtained an F value of 7.75, with
P = 0.001. Planned comparisons revealed significant
differences from controls for schizophrenia
(P =0.0001), marginally for major depression
(P = 0.077), and non-significant for adjustment dis-
order (P = 0.48) or personality disorder (P = 0.12).
Figure 2 shows the individual T levels of the subjects
in these subgroups.

Twenty-six subjects had applied violent attempt
methods that included digestion of corrosive liquids,
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Fig. 2 Individual values of plasma testosterone in male suicide attempters.
Subgroups according to psychiatric diagnosis. AD: adjustment disorder; PD:
personality disorder; MAD: major affective disorder; SCH: schizophrenia

stabbing, shooting, or fall from heights, while the rest
54 subjects used non-violent methods (drug over-
dose). The data for these subgroups, as well as the
results of the comparisons to the control group
(ANCOVA with age as covariate) are shown in Ta-
ble 1. Violent attempters had lower T levels than
controls (P = 0.0001). In addition, LH levels were
marginally higher than controls only in the non-vio-
lent attempt group. Figure 3 shows the individual T
values of controls, non-violent, and violent attemp-
ters.

Furthermore, the hormone data of the subgroup of
attempters with schizophrenia (29 subjects) were
compared to those of 31 age-matched hospitalized
schizophrenic patients under neuroleptic treatment
(Table 1). Attempters had highly significant lower
plasma T levels (2.13 + 1.93 vs. 4.76 + 2.25 ng/ml,
P < 0.0001), while there were no differences in LH or
FSH levels.

In relation to previous attempts we had reliable
data for 75 cases. Twenty-eight subjects had a previ-
ous attempt in the past (about 50% of the subjects
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Fig. 3 Total plasma testosterone of healthy control males and males after a
non-violent (drug overdose) or a violent suicide attempt. Both attempter
groups have significantly lower than normal testosterone levels

who received the diagnoses of schizophrenia and
personality disorder and 20% of the subjects who
received the diagnoses of major depression and
adjustment disorder). Testosterone levels were
3.12 + 3.08 ng/ml in those with a previous attempt
and 3.65 + 2.81 ng/ml in the first attempters, the
difference being non significant (ANOVA with age as
covariate, df =1, 75, F = 0.21, P = 0.65). The ex-
pected negative correlations of age to T, present in
our control group (r = —0.4255, n = 56, P = 0.001),
was not significant in the schizophrenia subgroup of
attempters (r = —0.2043, n =29, n.s.), but T was
positively correlated to LH (r = 0.4493, P = 0.014).

Since it has been postulated that high T levels may
be related to intended violent acts, it was of interest to
search for possible correlation between plasma T
levels and the score in Suicidal Intent Scale, which
was assessed in 72 subjects. The correlation was
not significant (Spearman correlation coefficient
R, = —0.1490, P = 0.21).

Discussion

The idea that suicidal and violent behaviors are
manifestations of the same aggressive impulse is
supported by numerous epidemiological and clinical
studies. In addition, several studies in animals and
humans find an association between aggression and
high testosterone levels. In this respect one would
expect that neuroendocrine characteristics would
possibly reflect a regulatory mechanism that deter-
mines the direction of the aggression either outward
or inward.

The findings of the present study do not support
this idea. We found that our group of attempters had
significantly lower plasma T levels compared to the
group of healthy controls and this difference was
more pronounced in the subgroup of attempters who
used violent methods. In the subgroup of nonviolent
attempters there were lower plasma T levels and a
trend towards higher LH levels, which is indicative of
a normal function of the HPG axis. In the subgroup of
violent attempters though, the lower compared to
controls plasma T levels without a concomitant LH
increase is indicative of a dysfunction of the axis.

Before though we rush into a conclusion for a
dysfunction of the hypothalamic-pituitary-gonadal
(HPG) axis in our group of attempters, it is necessary
to discuss certain crucial points.

Plasma T levels are expected to be influenced by
stress. Both mental stress [20] and acute metabolic
stress [21] have a lowering effect on plasma T levels. It
is possible that the subjects in the violent subgroup
experienced more stress either from the attempt itself
and/or the hospitalization in a serious medical con-
dition. Reproductive axis suppression in acute medi-
cal conditions has been reported to be related
to disease severity [22]. Some of our patients and



particularly those who attempted by jumping from
heights underwent orthopaedic surgery and remained
in the hospital for several weeks.

We found that plasma T levels were significantly
lower in the subgroup of attempters with the diag-
nosis of schizophrenia compared either to healthy
controls or to hospitalized schizophrenic patients.
Studies of the pituitary-gonadal axis in male schizo-
phrenic patients rather indicate a normal functioning.
No differences from healthy volunteers in the levels of
gonadotropin and gonadal hormones have been re-
ported [23]. The positive correlation between T and
LH in the schizophrenia subgroup of the present
study signifies a functional HPG-axis, so that the
cause of hypogonadism does not seem to be a result of
a decreased hypothalamo-pituitary input in this
group. Possible influence of long-term neuroleptic use
cannot be ruled out, although there are indications
against such a possibility. Schizophrenic patients
under treatment with classical neuroleptics have
normal T plasma levels and they remain so after
switch to treatment with clozapine [19] or other
atypical antipsychotic drugs [24], although prolactin
levels were substantially decreased after the switch in
both mentioned studies. In the group of 29 schizo-
phrenic patients of the present study, T levels did not
correlate to age, duration of illness, or years of neu-
roleptic therapy, so that other reasons should be
searched to explain the low T levels in suicide at-
tempters.

In a recent study, Mann et al. [25] used two bio-
logical tests, the dexamethasone suppression test and
cerebrospinal fluid 5-hydroxyindoleacetic acid levels,
and calculated their specificity and sensitivity to
predict suicide. The results of the present study sug-
gest total plasma testosterone levels to be another
candidate as a biological predictor of suicidal behav-
ior, at least in male schizophrenic patients, where 18
of the 29 attempters (62%) had levels lower than 2 ng/
ml plasma. This percentage was lower, but still con-
siderably large, in attempters with major affective
disorder (35%), personality disorder (39%), or
adjustment disorder (19%). Prospective studies with
assessment of suicidal ideation and behavior with
measurements of plasma T levels are needed to elu-
cidate this hypothesis.

References

1. Litman R (1967) Sigmund Freud on suicide. In: Shneidman E
(ed) Essays in self-destruction. Science House, New York, pp
324-344

2. Lester D (1968) Suicide as an aggressive act. ] Gen Psychol
79:83-86

3. Miotto P, De Coppi M, Frezza M, Petretto D, Masala C, Petri A
(2003) Suicidal ideation and aggressiveness in school-aged
youths. Psychiatry Res 120:247-255

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

139

. Horesh N, Gothelf D, Ofek H, Weizman T, Apter A (1999)

Impulsivity as a correlate of suicidal behavior in adolescent
psychiatric inpatients. Crisis 20:8-14

. Schneider B, Wetterling T, Sargk D, Schneider F, Schnabel A,

Maurer K, Fritze J (2006) Axis I disorders and personality
disorders as risk factors for suicide. Eur Arch Psychiatry Clin
Neurosci 256:17-27

. Engstrom G, Persson B, Levander S (1999) Temperament traits

in male suicide attempters and violent offenders. Eur Psychi-
atry 14:278-283

. Kalin NH (1999) Primate models to understand human

aggression. ] Clin Psychiatry 60(Suppl 15):529-S32

. Virkkunen M, Rawlings R, Tokola R, Poland RE, Guidotti A,

Nemeroff C, et al. (1994) CSF biochemistries, glucose metabolism
and diurnal activity rhythms in alcoholic violent offenders, fire
setters and healthy volunteers. Arch Gen Psychiatry 51:20-27

. Brooks JH, Reddon JR (1996) Serum testosterone in violent and

nonviolent young offenders. J Clin Psychol 52:475-483

Banks T, Dabbs JM (1996) Salivary testosterone and cortisol in a
delinquent and violent urban subculture. ] Soc Psychol 136:49-56
Higley JD, Mehlman PT, Poland RE, Taub DM, Vickers J, Suomi SJ,
et al. (1996) CSF testosterone and 5-HIAA correlate with different
types of aggressive behaviors. Biol Psychiatry 40:1067-1082

Simon NG, Cologer-Clifford A, Lu SF, McKenna SE, Hu S
(1998) Testosterone and its metabolites modulate 5HT1A and
5HT1B agonist effects on intermale aggression. Neurosci Behav
Rev 23:325-336

Stefulj J, Buttner A, Kubat M, Zill P, Balija M, Eisenmenger W,
Bondy B, Jernej B (2004) 5HT-2C receptor polymorphism in
suicide victims. Association studies in German and Slavic
populations. Eur Arch Psychiatry Clin Neurosci 254:224-227
Evans J, Reeves B, Platt H, Leibenau A, Goldman D, Jefferson K,
Nutt D (2000) Impulsiveness, serotonin genes and repetition of
deliberate self-harm (DSH). Psychol Med 30:1327-1334
Butterfield MI, Stechuchac KM, Connor KM, Davidson JRT,
Wang C, Mackuen CL, et al. (2005) Neuroactive steroids and
suicidality in posttraumatic stress disorder. Am ] Psychiatry
162:380-382

Thiblin I, Runeson B, Rajs J (1999) Anabolic androgenic ste-
roids and suicide. Ann Clin Psychiatry 11:223-231

Gustavsson G, Traskman-Benz L, Higley JD, Westrin A (2003)
CSF testosterone in 43 male suicide attempters. Eur Neuro-
psychopharmacol 13:105-109

Beck AT, Beck R, Kovacks M (1975) Classification of suicidal
behaviors. I Quantifying intent and lethality. Am J Psychiatry
132:182-187

Markianos M, Hatzimanolis J, Lykouras L (1999) Switch from
neuroleptics to clozapine does not influence pituitary-gonadal
axis hormone levels in male schizophrenic patients. Eur Neu-
ropsychopharmacol 9:533-536

Zitzmann M, Nieschlag E (2001) Testosterone levels in healthy
men and the relation to behavioral and physical characteristics:
facts and constructs. Eur ] Endocrinol 144:183-197

Elman I, Breier A (1997) Effects of acute metabolic stress on
plasma progesterone and testosterone in male subjects: rela-
tionship to pituitary-adrenocortical axis activation. Life Sci
61:1705-1712

Spratt DJ, Cox P, Orav ], Moloney J, Bigos T (1993) Repro-
ductive axis suppression in acute illness is related to disease
severity. ] Clin Endocrinol Metab 76:1548-1554

Brown AS, Hembree WC, Friedman JH, Kaufmann CA, Gorman
JM (1995) The gonadal axis in men with schizophrenia. Psy-
chiatry Res 28:231-239

Kaneda Y, Kavamura I, Fugii A, Ohmori T (2004) Impact of
switch from typical to atypical antipsychotic drugs on quality of
life and gonadal hormones in male patients with schizophrenia.
Neuroendocrinol Lett 25:135-140

Mann JJ, Currier D, Stanley B, Oquendo MA, Amsel LV, Ellis SP
(2006) Can biological tests assist prediction of suicide in mood
disorders? Int ] Neuropsychopharmacol 9:465-474



	Sec1
	Sec2
	Sec3
	Tab1
	Fig1
	Sec4
	Fig2
	Fig3
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20
	CR21
	CR22
	CR23
	CR24
	CR25


<<
  /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
  /SyntheticBoldness 1.00
  /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

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


