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The effects of gonadectomy and chronic
testosterone suppletion on the autoshaped
response of male and female Wistar rats

ANNEMIEKE VAN HEST and FRANS VAN HAAREN
Netherlands Institute for Brain Research, Amsterdam, The Netherlands

Different groups of intact, gonadectomized, and gonadectomized plus testosterone-treated male
and female rats were exposed to an autoshaping procedure in order to investigate the contribu
tion of gonadal hormones to the behavioral differences between intact male and female rats ob
served in these procedures. Stimulus presentation (5-sec extension of a lever and illumination
of the stimulus light above the lever) occurred on a variable-time 25-sec schedule and was fol
lowed by the presentation of response-independent food. Intact, castrated, and testosterone-treated
males showed more signtracking than intact or gonadectomized females. Testosterone-treated
females contacted the CS more often than did intact females. Differences between groups of males
were not observed. Between-sex comparisons revealed that intact and gonadectomized males
responded more frequently than intact or gonadectomized females; differences between
testosterone-treated males and females were not observed. As such, the results of the present
experiment suggest that testosterone may play an important role in mediating sex differences
in the acquisition of autoshaped responding.

Members of different species have been shown to ap
proach and contact a signal (CS) that reliably precedes
the presentation of response-independent food (US; see
Brown & Jenkins , 1968, on autoshaping). The frequency
of such autoshaped responses (also referred to as sign
tracking ; see Hearst & Jenkins , 1974) has been shown
to depend on the relative duration of the CS (Gibbon, Bal
dock, Locurto , Gold, & Terrace, 1977), the frequency
of US presentation in the absence of the CS (Garnzu &
Williams, 1973), and the percentage of CSs followed by
US presentation (Davey & Cleland, 1982a). The form of
the autoshaped response depends upon qualitative proper
ties of the US (Davey & Cleland, 1982b, 1984; Davey ,
Phillips, & Cleland, 1981; Jenkins & Moore, 1973). Sub
jects not only exhibit signtracking behavior, but also en
gage in behavior directed toward s the site of US presen
tation in autoshaping experiments (goaltracking ; see
Hearst & Jenkins, 1974). The frequency of goaltracking
behavior has been demonstrated to depend on the modal
ity of the CS and on specific parameters of the experimen
tal environment (Cleland & Davey , 1983), as well as on
the variability of the intertrial interval (ITI; see van
Haaren , van Hest, & van de Poll, 1987; van Hest, van
Haaren , Kop, & van der Schoot, 1986).

It has recently been observed that sign- and goaltrack
ing behavior in autoshaping procedures may also vary as
a function of the subjects ' gender. Van Haaren et al.
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(1987) manipulated the duration and variability of the ITI
in a discriminated autoshaping procedure and observed
male Wistar rats to be more likely than females to con
tact the CS at higher frequencies , while goaltracking was
observed at higher rates in females than in males. Females
were also more likely than males to adjust to changes in
experimental parameters when experimental contingen
cies were reversed.

Differences between the sexes in nonreproductive be
havior have been shown to depend not only on specific
parameters of the experimental procedures in which they
are investigated (see, e.g ., van Haaren & van de Poll,
1984a, 1984b, 1986; van Haaren et al. , 1987; van
Haaren, van Hest, & van de Poll , 1988; van Hest , van
Haaren , & van de Poll, 1987a, 1987b, in press) , but also
on the presence or absence of gonadal hormones (for
review, see Beatty, 1979; cf. Heinsbroek, van Haaren,
Zantvoord, & van de Poll, 1987; van Hest, van Kempen,
van Haaren , & van de Poll , 1988). The present experi
ment was thus designed to investigate the effects of
gonadectomy on autoshaped responding in male and fe
male Wistar rats. Because of the fact that some behavioral
differences between the sexes have been shown to be crit
ically dependent on the presence of the male gonadal hor
mone testosterone or its metabolites (Beatty, 1979), differ
ent groups of intact, gonadectomized, and gonadectomized
plus testosterone-treated male and female rats were used
in the experiment.

METHOD

Subjects
Twenty-four male and 24 female Wistar rats were obtained from

Animal House. TNO (Zeist, the Netherlands) when they were 9 weeks
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Figure 1. The percentage of CS presentations with at least one
CS contact response for the difl'erent groups of subjects averaged
over five consecutive sessions. Males and females are indicated by
triangles and circles, respectively.
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GON and TEST females were not observed. However,
TEST females contacted the CS on more trials than INT
females [F(l,12) = 5.55,p < .05]. Differences between
groups of males were not observed. Between-sex com
parisons showed that INT females contacted the CS less
often than INT, GON, or TEST males (INT: F(I,Il) =
15.78, GON: F(l,12) = 13.62, TEST: F(l,12) = 15.06,
all ps < .01]. GON females also responded on fewer
trials than males (INT: F(l,ll) = 8.54; GON: F(l,12)
= 6.60; TEST: F(l,12) = 7.06; allps < .05], but differ
ences between TEST females and any of the groups of
males were not observed.

Figure 2 shows the response rates (responses/min) dur
ing CS presentation for the different groups of subjects.
ANOVA similar to the one used to analyze the percent
age of CS presentations with at least one response showed
that contact rates differed between groups [G: F(5,35) =
4.76, p < .01] and increased over sessions [SES:
F(3,105) = 61.59, P < .01]. Differences between INT
and GON females , or between GON and TEST females,
were not observed. However, TEST females responded
at higher rates than INT females [F(l,12) = 6.33,
P < .05]. Differences between groups of males were not
observed. Between-sex comparisons showed that response
rates of !NT females were lower than those of males [INT:
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old . They were housed in group cages (4 same-sex subjects to a cage)
under a reversed light:dark cycle (lights on 3:30 p.m.-3:30 a .m .) upon
arrival in the laboratory . Sixteen males and 16 females were gonadec
tomized under light Hypnorm (0.02% ; 0.05 rnl) anesthesia when they
were 10 weeks old. Half of the gonadectomized subjects simultaneously
received a subcutaneous testosterone implant in theneck region (2.0 em
silastic tubing loaded with testosterone) . Two weeks before the start of
experimentation, the subjects were food-deprived on a 23-h schedule
(Hurwitz & Davis, 1983) in order to maintain body weight at approxi
mately 85% of free-feeding body weight. Water was always available
in the home cages . Experimentation started when the subjects were 12
weeks old .

A two-way analysis of variance (ANOVA) involving
the factors group (G) and sessions (SES; four blocks of
five sessions, repeated measures) was conducted on the
percentage of CS presentations with at least one response,
on the response rates (responses/min) during CS presen
tation, and on goal-directed activity (food tray entries/min
during CS presentation). Rate measures were log
transformed, while percentage scores were arc-sine trans
formed before analysis to increase homogeneity of vari
ance (Winer, 1971).

Figure I shows the percentage of CS presentations with
at least one CS contact . ANOVA revealed that the per
centage of CS presentations with at least one response
differed between groups [G: F(5,35) = 5.16] , and in
creased over sessions [SES: F(3,105) = 81.62; both
ps < .01]. A significant G x SES interaction effect
[F(l5, 105) = 2.18, P < .05] suggested that prolonged
training differentially affected the behavior of the differ
ent groups of subjects. Pairwise comparisons between
groups were then made by means of separate ANOVAs.
Differences between INT and GON females, or between

Procedure
Adaptation. Six experimental groups had been formed, each con

sisting of 8 subjects . However, due to intermittent equipment failure
in one of the experimental chambers and to the death of one of the male
subjects , the following groups of males and females were used in the
experiment: intact (lNT: 6 males, 7 females), gonadectomized (GON:
7 males, 7 females), and gonadectomized plus testosterone implant
(TEST: 7 males, 7 females) . All the subjects were adapted to the ex
perimental chamber and the sound of the pellet dispenser for one 20
min session, during which unsignaled food presentations (45-mg
Bio-Serve food pellets) were scheduled to occur on a variable time (VD
30-sec schedule. The houselight was illuminated and the levers were
retracted from the experimental chamber during this session .

Autoshaping. All groups were exposed to an autoshaping procedure
for 20 sessions . The houselight was illuminated at the start of each ses
sion . The left lever (CS) was presented on a VT 25-sec schedule. CS
presentations were accompanied by illumination of the stimulus light,
which was located directly above thelever. The stimulus was extinguished
and the lever retracted from the chamber after 5 sec of CS presenta
tion . Response-independent food (US) was presented immediately upon
retraction of the lever from the chamber, irrespective of the subjects'
behavior. All US presentations were accompanied by a 1.0-sec illumi
nation of the light in thefood tray . Sessions ended after 40 CS-US pair
ings had been presented ; they were run 5 days a week (Monday through
Friday) , during the subjects ' dark hours .

Apparatus
The experiments took place in eight locally constructed rat chambers,

which have been described in detail elsewhere (van Haaren et aI., 1987).

RESULTS
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F(l ,II) = 20.24; OON: F(I,12) = 15.49; TEST: F(I,12)
= 19.18; allps < .01). OON females responded less fre
quently than INT males [INT: F(I, 11) = 5.58, P < .05),
but differences between GON females and GON males ,
or between OON females and TEST males, just failed to
reach significance [OON: F(I, 12) = 4.11 ; TEST: F(l, 12)
= 4.19; bothps = .06]. Differences between TEST fe
males and any of the groups of males were not observed .

Figure 3 shows goal-directed activity (food tray en
tries/min) during CS presentation for the different groups
of subjects. ANOV A showed that goal-directed activity
did not differ between the groups [F(5,35) = 1.01, n.s.],
but decreased as training progressed [F(3,105) = 40.92,
P < .01] . A significant G X SES interaction [F(l5 ,105)
= 2.20, P < .0 1) suggested that goal-directed activity
decreased differentially for the different groups . However,
none of the pairwise comparisons between groups reached
statistical significance.

DISCUSSION

20.0 CS presenlallons

Gonadal hormones have been shown to affect behavioral responses
to environmental stimuli in tests for sexual , agonistic, and maternal be
havior (Beatty, 1979). The observed behavioral differences between the
sexes when male and female Wistar rats are exposed to different food
motivated operant learning tasks suggest that these behaviors may also
functionally be altered by the presence or absence of gonadal hormones
(Heinsbroek et al., 1987; van Haaren et al., 1987, 1988; van Hest et al.,
1987a, 1987b, in press ; van Hest , van Kempen, van Haaren, & van bloCKS of 5 sessions

Figure 2. CS contact rates (CS contacts per minute) for the differ
ent groups of subjects averaged over fiveconsecutivesessions. Males
and females are indicated by triangles and circles, respectively.
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de Poll, 1988). The present experiment showed that intact male Wistar
rats were more likely than intact females to contact a lever that was
presented immediately before the delivery of the US . Males also con
tacted the lever more frequently than females once the initial contact
had occurred. As such , these results confirm those previously observed
in other experiments (van Haaren et al . , 1987) . Preexperimental treat
ment of males (intact, castrated, or castrated plus chronically testosterone
treated) did not result in differences among these three groups in sign
tracking behavior. Ovariectomy of females also did not result in sign
tracking behavior different from that of intact females, but ovariectomized
females which also received a testosterone implant were more likely
thanintact females to contact the lever at higher rates . Between-sex com
parisons of the different groups revealed behavioral differences when
intact and gonadectomized subjects were compared, but not between
gonadectomized plus testosterone-treated males and females .

Manipulation of gonadal hormones produced seemingly conflicting
evidence with respect to the effects of testosterone on behavior. Chronic
testosterone suppletion in ovariectomized females resulted in autoshaped
behav ior similar to that of males . However , the results of the present
experiment also showed that castration failed to influence the males'
behavior. It could be argued that the absence of behavioral differences
between the groups of intact and castrated males in the present experi
ment might be a function of the time delay between surgery and ex
posure to the experimental contingencies. It has previously been ob
served that some of the behavioral effects of testosterone may persist
long after the hormone itself has disappeared from the circulation (Gray ,
Rickwood, Drewett, & Dunne, 1977).

However, an alternative explanation must be considered. Gonadal hor
mones may modulate behav ior in two distinct ways (Leshner, 1978,
1979), either organizationally or activationally . Organizational effects
refer to the permanent and irreversible effects on adult behavior of the

Figure 3. GoaItracking behavior (tray entries per minute) dur
ing CS presentation for the different groups of subjects averaged
over five consecutive sessions. Males and females are indicated by
triangles and circles, respectively.
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hormonal state dur ing a critical period early in maturation. Hormones
present early in development may produce lasting changes in the func
tioning of the adult endocrine system and may permanently alter the
sensitivity of specific neuronal sites to hormones circulating in adult 
hood . Activational effects of gonadal hormones on behavior refer to the
transient effects of hormonal status at the time a behavior occurs on
the intensity or form of that particular behavior. Sexually dimorphic
behaviors may be influenced by both organizational and activational ac
tions of gonadal hormones. Obviously, testosterone suppletion in ovariec
tomized females resulted in behavior that greatly resembled that of the
groups of males . Although these data suggest that testosterone plays an
important role in determining the difference between males and females
in autoshaping procedures, it could also be argued that the absence of
the female hormones estrogen and progesterone plays an important role
too . However, because of the fact that behavioral differences between
intact and gonadectomized females were not observed, this interpreta
tion seems less likely than one which emphasizes the role of testoster
one . The absence of behavioral differences among groups of males, and
the finding that testosterone masculinizes the behavior of females, sug
gests that both organizational (as in the case of males) and activational
(as in thecase of females) effects of testosterone on autoshaped behavior
must be considered.

In summary, the results of the present experiment in conjunction with
those of other experiments support the previously suggested hypothesis
(see van Haaren et al. , 1987) that behavioral differences between the
sexes are a conjoint function not only of the presence or absence of or
ganizing and activating effects of gonadal hormone s (Beatty, 1979), but
also (and maybe most importantly) of the experimental environment in
which the possible existence of such differences is investigated. The
interpretation of the role of gonadal hormones in the observed behavioral
differences between the sexes should thus proceed carefully, and it can
only be expected to be functionally significant once behavior has been
exhaustively investigated in a large number of different experimental
circumstances .

REFERENCES

BEATIY, W. W. (1979) . Gonadal hormones and sex-differences in non
reproductive behavior in rodents : Organizational and activational in
fluences . Hormones & Behavior, 12, 112-163 .

BROWN, P. L. , &. JENKINS, H. M. (1%8) . Autoshaping the pigeon 's
keypeck, Journal ofthe Experimental Analysis ofBeha vior, 11, 1-8.

CLELAND, G. G. , &. DAVEY, G. C. L. (1983) . Autoshaping in the rat :
The effects of localizable visual and auditory signals for food. Jour
nal of the Experimental Analysis of Behavior, 40, 47-56 .

DAVEY, G. C. L., &. CLELAND, G. G. (I982a) . The effect of partial
reinforcement on the acquisition and extinction of sign-tracking and
goal-tracking in the rat. Bulletin of the Psychonomic Society, 19,
115-118 .

DAVEY, G. C. L. , &. CLELAND, G. G. (l982b). Topography of signal
centered behavior in the rat: Effects of deprivation state and reinforcer
type. Joumal ofthe Experimental Analysis ofBehavior, 38, 291-304.

DAVEY, G. C. L. , PHILUPS, S., &. CLELAND, G. G. (1981) . The topog
raphy of signal-centered behaviour in the rat : The effects of solid and
liquid food reinforcers. Behavioural Analysis Letters, 1, 331-337 .

GAMZU, E. R., &. WILUAMS, D. R. (1973). Associative factors under
lying the pigeon 's key pecking in autoshaping procedures. Journal
of the Experimental Analysis of Behavior, 19, 225-232.

GIBBON, J ., BALDOCK, M. D., locURTO, C., GoLD, L. , &. TERRACE,
H. S. (1977). Trial and intertrial durations in autoshaping. Journal
ofExperimental Psychology: AnimalBehavior Processes, 3, 264-284 .

GRAY, J . A., RICKWOOD, L. , DREWETT, R. F., &. DUNNE, E. (1977).
Gonadal hormones and effects of partial reinforcement on appetitive
behav iour in the rat. Physiology & Behavior, 19, 41-45 .

HEARST, E. , &. JENKINS, H. M. (1974). Sign-tracking: The stimulus
reinforcer relotion and directed action . Austin, TX : The Psychonomic
Society .

HEINSBROEK, R. P. W. , VAN HAAREN, F., ZANTVooRD, F., &. VAN DE
POLL, N. E . (1987) . Acquisition of random-ratio behavior in male
and female rats : Effects of gonadectomy. Physiology & Behavior, 39,
269-272.

HURWITZ, H. M. B., &. DAVIS, H. (1983) . Depriving rats of food : A
reappraisal of two techniques. Journal ofthe Experimental Analysis
of Behavior, 40, 211-213.

JENKINS, H. M., &. MOORE, B. R. (1973) . The form of the autoshaped
response with food or water reinforcers . Journal ofthe Experimental
Analysis of Behavior, 20, 163-181.

LESHNER, A. I. (1978). An introduction to behavioral endo crinology.
New York: Oxford University Press .

LESHNER, A. I. (1979) . Kinds of hormonal effects on behavior: A new
view . Neuroscience & Biobehavioral Reviews, 3, 69-73 .

VAN HAAREN, F., &. VAN DE POLL, N. E. (l984a). The effect ofa choice
alternative on sex differences in passive avoidance behavior. Phys
iology & Behavior, 32 , 211-216.

VAN HAAREN, F. , &. VAN DE POLL, N. E. (l984b). The number of pre
shock trials affects sex differences in passive avoidance behavior . Phys
iology & Behavior, 33 , 269-272.

VAN HAAREN, F., &. VAN DE POLL,N. E. (1986) . Effects of light inten
sity on passive avoidance behavior of male and female Wistar rats .
Physiology & Behavior, 36, 123-125.

VAN HAAREN, F., VAN HEST, A. , &. VAN DEPOLL, N. E. (1987) . Ac
quisition and reversal of a discriminated autoshaped response in male
and female rats: Effects of long or short and fixed or variable inter
trial interval durations . Learning & Motivation, 18, 220-233 .

VAN HAAREN, F. , VAN HEST,A., &. VAN DE POLL, N. E. (1988). Self
control in male and female rats . Journal of the Experimental Anal
ysis of Behavior, 49, 201-211.

VAN HEST, A., VAN HAAREN, F., Kor , P. , &. VAN DER Scaoor, F.
(1986) . Stimulus- and feeder-directed behavior in a long-box: Effect
of fixed versus variable time schedules of food presentation. Animal
Learning & Beha vior , 14, 168-172 .

VAN HEST, A. , VAN HAAREN, F., &. VAN DE POLL, N. E. (l987a). Be
havioral differences between male and female Wistar rats on DRL
schedules: Effect of stimuli promoting collateral activities. Physiol
ogy & Behavior, 39, 255-261.

VAN HEST,A. , VAN HAAREN, F., &. VAN DE POLL, N. E. (1987b). Be
havioral differences between male and female Wistar rats in food re
warded lever holding. Physiology & Behavior, 39, 263-267.

VAN HEST, A., VAN HAAREN, F., &. VAN DE POLL, N. E. (in press).
Perseverative responding in male and female Wistar rats : Effects of
gonadal hormones. Hormones & Behavior.

VAN HEST, A., VAN KEMPEN, M., VAN HAAREN, F., &. VAN DE POLL,
N. E. (1988). Memory in male and female Wistar rats : Effects of
gonadectomy and stimulus presentations during the delay interval . Be
havioural Brain Research, 29, 103-110.

WINER, B. J . (1971) . Statistical principles in experimental design . New
York: McGraw-Hili Book Company.

(Manuscript received June 6, 1988.)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




