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Interaction between midazolam and serotonin in spinally mediated 
antinociception in rats
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Introduction

Midazolam is well known to have antinociceptive effects 
exerted through the benzodiazepine-γ-aminobutyric 
acid (GABA)A receptor complex in the spinal cord [1]. 
We have already shown that intrathecally administered 
midazolam exerts dose-dependent antinociception in 
both the tail fl ick test and the formalin test in rats [2].

Serotonin (5-HT) is also an important neurotransmit-
ter that mediates nociceptive transmission. 5-HT can 
produce either excitation or inhibition of single moto-
neurons [3], as well as the enhancement or suppression 
of motor behavior. Depending on the type of stimula-
tion, the dose, and the route of administration, 5-HT 
may either inhibit [4–6] or facilitate [4,7,8] nociceptive 
transmission.

Intrathecally administered 5-HT induced its anti-
nociceptive effects on electrical stimuli by the involve-
ment of spinal cord GABA and μ opioid receptors, 
but no such interactions occurred for the tail fl ick latency 
[9,10]. Therefore, 5-HT may have different inter actions 
with GABA agonists depending on the type of stimuli; 
it seems that the interactions could be synergistic or 
additive for electrical stimuli, but there may be no 
interaction for thermal stimuli. There is no report of 
an interaction between 5-HT and GABA agonists 
in infl ammatory-induced nociception. The present 
study was performed to investigate the interaction 
between intrathecally administered 5-HT and mid-
azolam in thermal-induced and infl ammatory-induced 
nociception.

Materials and methods

After obtaining the approval of the Research Commit-
tee of the University of Tokyo, we implanted male 
Sprague-Dawley rats (280–300 g; Nippon Bio-Supply, 
Tokyo, Japan) with lumbar intrathecal catheters under 
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halothane (2%) in 100% oxygen inhalation. An 
8.5-cm polyethylene catheter (PE-10; Clay Adams, 
Parsippany, NJ, USA) was inserted caudally to the 
thoracolumbar level in the intrathecal space through 
the atlanto-occipital membrane. The rostral part of the 
catheter was plugged with a 28-gauge (G) steel wire 
and put through to the top of the skull. Only rats with 
normal motor function and behavior 7 days later were 
used. After the experiment, the location of the catheter 
was confi rmed anatomically and the data of the rats 
with mal-location of the catheter were excluded. In 
each dose group, eight rats were used after the exclu-
sion. For the midazolam group, we had already studied 
eight rats in the tail-fl ick test and eight in the formalin 
test [2]; therefore, to save animals in the present study, 
we added four rats for each test and deleted the older 
data from each test in our previous study [2]. Thus, 
half of the data in the midazolam group were the same 
as the data in our previous study [2]. Each rat was used 
only once.

Midazolam (Sigma, St. Louis, MO, USA) and 5-HT 
(Sigma) were dissolved in normal saline to make a solu-
tion of 1, 3, 10, 30, or 100 μg (midazolam), or a solution 
of 10, 30, 100, or 300 μg (5-HT) in 10 μL. For the inter-
action study, the combination of each of 1, 1/2, 1/4, 1/8, 
or 1/16 of the 50% effective dose (ED50) was adjusted 
to make a 10-μL solution. Normal saline was used as a 
control. After injection of the drug, the catheter was 
fl ushed with 10 μL (8 ± 0.7 μL; mean ± SD) normal 
saline to clear the dead space of the catheter.

The tail-fl ick test was performed with the Tail-Flick 
Analgesia Meter (MK-330A; Muromachi Kikai, Tokyo, 
Japan). Rats were placed in a clear plastic cage with 
their tails extending through a slot located at the rear 
of the cage. Thermal stimulation was given by a beam 
of high-intensity light focused on the tail 2 to 3 cm prox-
imal to the end. The time between the start of the stimu-
lation and the tail withdrawal response was measured 
as the tail-fl ick latency. The intensity of the light beam 
was adjusted to induce a tail-fl ick latency of about 3 s 
in a normal rat. The cutoff time in the absence of a 
response was set at 14 s to prevent tissue injury of the 
tail. The test was done at 5, 10, 15, 30, 60, 90, 120, 180, 
and 240 min after drug injection. Data values are shown 
as the percentage of the maximum possible effect (% 
MPE):

% MPE =  (postdrug latency−predrug latency) 
× 100/(cutoff time−predrug latency).

The formalin test was performed 10 min after intrathe-
cal drug injection. Fifty microliters of 5% formalin was 
injected subcutaneously into the dorsal surface of the 
right hind paw with a 30-G needle. Immediately after 
the injection, the rat was placed in an open clear plastic 
chamber and its fl inching or paw-shaking response 

was observed for 60 min. The number of fl inches was 
counted every 5 min, for 1 min. Usually two phases 
were observed: phase 1, from 0 to 6 min after the for-
malin injection; and phase 2, beginning about 10 min 
after the injection, with an interval of no fl inches 
between the two phases.

In the tail-fl ick test, side effects were also examined, 
and were judged as present (abnormal) or absent 
(normal). Agitation was judged as spontaneous irritable 
movement, vocalization, or both. Allodynia-like behav-
ior was judged as escape, vocalization, or both, induced 
by lightly stroking the fl ank of the rat with a small 
probe. The placing or stepping refl ex was evoked by 
drawing the dorsum of either hind paw across the edge 
of the table. Normal rats try to put the paw ahead into 
a position to walk. The righting refl ex was assessed by 
placing the rat horizontally with its back on the table. 
Normally rats twist the body to an upright position 
immediately. Flaccidity was judged as muscle weakness 
by placing the forepaw 3 to 5 cm higher than the hind 
paw. Normal rats will walk up. Pinna or corneal refl exes 
were examined with a paper string. When a string is put 
into the ear canal or touches the cornea, rats normally 
shake their heads.

First, both the tail-fl ick test and the formalin test were 
performed to determine the dose-dependency of the 
antinociceptive effects and to obtain the ED50 values 
of intrathecal midazolam and 5-HT. As mentioned 
above, half of the midazolam data were derived from 
our previous data [2]. The ED50 was obtained using the 
maximum effects in the tail-fl ick test and the area under 
the curve of the number of fl inches in the formalin test. 
Secondly, to investigate the interaction between mid-
azolam and 5-HT, an isobolographic analysis was 
performed, with the method based on that of Tallarida 
et al. [11]. The combinations of each ED50, 1/2 ED50, 
1/4 ED50, 1/8 ED50, or 1/16 ED50 adjusted to 10 μL 
were administered to perform the tail-fl ick test and the 
formalin test, and the ED50 of the combination in each 
test was determined. The total fractional dose value was 
calculated as follows:

(ED50 dose of midazolam in combination)/(ED50 
dose of midazolam alone) + (ED50 dose of 5-HT in 
combination)/(ED50 dose of 5-HT alone).

The value was normalized by assigning the ED50 value 
of each drug given alone as 1. Values near 1 suggest an 
additive interaction, values of more than 1 imply an 
antagonistic interaction, and values of less than 1 indi-
cate a synergistic interaction. The data values are shown 
as means ± SD or 95% confi dence intervals (CIs). Sta-
tistical analysis was performed with Student’s t-test to 
compare the calculated ED50 values with the theoreti-
cal additive values. A P value of less than 0.05 was 
considered to be statistically signifi cant.
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Results

Intrathecally administered midazolam alone and 5-HT 
alone both produced dose-dependent increases in the 
tail-fl ick latency (Fig. 1). The control tail fl ick latency 
(before treatment) was 3.0 ± 0.4 s. The combination of 
midazolam and 5-HT also induced dose-dependent 
increases in the tail-fl ick latency (Fig. 1). The ED50 
values of the combination were not different from the 
calculated additive values (P = 0.52; Fig. 2, Table 1). 
The total fractional dose value was 0.90.

Midazolam alone and 5-HT alone, and their combina-
tion, produced dose-dependent decreases in the numbers 
of fl inches in both phase 1 and phase 2 of the formalin 
test (Fig. 3). The ED50 values of the combination in 
phase 1 of the formalin test were signifi cantly lower 
than the calculated additive values (P < 0.01; Fig. 4A, 
Table 1). The ED50 values of the combination in phase 
2 of the formalin test were not different from the calcu-
lated additive values (P = 0.61; Fig. 4B, Table 1). The 
total fractional dose value was 0.093 in phase 1 of the 
formalin test and 1.38 in phase 2.

A C

B

Fig. 1A–C. Time response curves for analgesia induced by 
midazolam (A), serotonin (5-HT; B) and their combination 
(C) in the tail-fl ick test. Values are means, and bars indicate 
SD (n = 8). MPE (%), percentage of the maximum possible 
effect; 50% effective dose (ED50), midazolam 1.6 μg + sero-

tonin 34.4 μg; 1/2 ED50, midazolam 0.8 μg + serotonin 17.2 μg; 
1/4 ED50, midazolam 0.4 μg + serotonin 8.6 μg; 1/8 ED50, 
midazolam 0.2 μg + serotonin 4.3 μg; 1/16 ED50, midazolam 
0.1 μg + serotonin 2.15 μg
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Table 1. Fifty percent effective dose values (μg)

Tail-fl ick test Formalin test phase 1 Formalin test phase 2

Midazolam 1.57 (0.42–5.11) 1.30 (0.32–3.24) 1.22 (0.33–4.20)
Serotonin (5-HT) 34.4 (21.3–55.6) 12.6 (5.5–31.0) 1.3 (0.04–8.2)
Midazolam in combination 0.71 (0.32–1.61) 0.11 (0.03–0.41) 0.84 (0.05–13.7)
Serotonin (5-HT) in combination 15.3 (6.8–34.7) 0.12 (0.03–0.44) 0.89 (0.05–14.6)

Figures in parentheses are 95% confi dence intervals

Fig. 2. Isobolograph for the interaction 
of midazolam and serotonin (5-HT) in 
the tail-fl ick test. Bars indicate 95% con-
fi dence intervals. The x and y axes show 
the doses (μg) of midazolam and sero-
tonin, respectively

The combination of midazolam and 5-HT did not 
show any observable side effects, whereas each agent 
alone induced agitation, allodynia, and motor distur-
bance (Table 2).

Discussion

The present study showed that midazolam and 5-HT 
had additive antinociceptive effects on thermal-induced 
acute nociception and formalin-induced stimuli. Both 
agents had synergistic effects on formalin-induced acute 
nociception. The side effects of the combination were 
decreased compared to fi ndings for each single agent 
alone.

The tail-fl ick response represents acute thermal noci-
ception that is mediated by primary afferent fi bers and, 

in part, by a spinal refl ex [12]. Formalin directly acti-
vates peripheral nociceptors on primary afferent fi bers, 
producing an acute barrage of activity into the dorsal 
horn, which constitutes the fi rst phase of the response 
[13]. Therefore, the present results suggest that mid-
azolam and 5-HT exert their additive or synergistic 
interaction in primary afferent fi bers. The difference 
between the additive antinociceptive effects on thermal-
induced acute nociception and the synergistic effects on 
formalin-induced acute nociception may be due to the 
different stimuli; i.e., thermal and infl ammatory.

The GABAergic system plays an important role in 
the presynaptic inhibition of primary afferents. GABAA 
receptor agonists inhibit the excitatory effects of 
glutamate [14]. The 5-HT3 receptor selective agonist, 
2-methyl 5-HT, administered intrathecally, inhibited 
behaviors elicited by intrathecally administered N-



T. Nishiyama: Midazolam and serotonin in antinociception 253

A C
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Fig. 3A–C. Time response curves for analgesia induced by 
midazolam (A), serotonin (5-HT; B), and their combination 
(C) in the formalin test. Values are means, and bars indicate 
SD (n = 8). ED50, midazolam 1.2 μg + serotonin 1.3 μg; 1/2 

ED50, midazolam 0.6 μg + serotonin 0.65 μg; 1/4 ED50, mid-
azolam 0.3 μg + serotonin 0.325 μg; 1/8 ED50, midazolam 
0.15 μg + serotonin 0.1625 μg; 1/16 ED50, midazolam 0.075 μg 
+ serotonin 0.08125 μg

Table 2. Side effects for midazolam alone, serotonin (5-HT) alone, and their combination

Dose Saline

Midazolam 
(μg)

Serotonin 
(5-HT; μg)

Midazolam + Serotonin 
(5-HT; fraction of ED50)

1 3 10 30 100 10 30 100 300 1 1/2 1/4 1/8 1/16

Agitation 0 0 0 1 1 1 0 0 1 0 0 0 0 0 0
Allodynia 0 0 1 1 1 1 0 0 1 0 0 0 0 0 0
Loss of pinna refl ex 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Flaccidity 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0
Disturbance of righting refl ex 0 0 0 0 2 6 0 0 0 0 0 0 0 0 0
Disturbance of placing and stepping 0 0 0 0 1 4 0 0 0 0 0 0 0 0 0

The number of rats showing each side effect is indicated. The total number of animals tested was eight for each dose
ED50, 50% effective dose



254 T. Nishiyama: Midazolam and serotonin in antinociception

A

B

Fig. 4. Isobolograph for the interaction 
of midazolam and serotonin (5-HT) in 
phase 1 (A) and phase 2 (B) of the for-
malin test. Bars indicate 95% confi dence 
intervals. The x and y axes show the 
doses (μg) of midazolam and serotonin, 
respectively
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methyl-D-aspartate (NMDA) [15]. Therefore, both 
midazolam and 5-HT may inhibit neuronal excitation 
by glutamate, and this would contribute to their 
interaction.

There are many subtypes of 5-HT receptors. The 
major class of 5-HT receptors in the spinal cord is 5-HT1 
receptors, and the intrathecal injection of a 5-HT1A 
receptor agonist strengthened hyperalgesia [16]. Other 
5-HT1 receptors are reported to be involved in spinally 
mediated antinociception [17]. Thus, the additive or 
synergistic interaction between midazolam and 5-HT 
may be due to their action on 5-HT1 receptors other 
than 5-HT1A receptors. 5-HT may exert its antinocicep-
tive effects by causing the release of GABA, which 
inhibits nociceptive impulses by an effect on postsynap-
tic membranes in the dorsal horn [15]. The release of 
5-HT is physiologically regulated by distinct subtypes of 
GABA receptors at presynaptic and postsynaptic 
sites [18]. 2-Methyl 5-HT caused antinociceptive effects 
that involved spinal opioid and GABA receptor systems 
[19]. Therefore, in the present study, it is possible that 
the administered 5-HT may have activated the intrinsic 
GABA system or opioid receptors to induce the 
additive or synergistic antinociception shown with 
midazolam.

5-HT receptors and GABA receptors in the brain 
interact in the modulation of emotional behavior [20] 
and midazolam has been shown to increase central sero-
tonergic activity and provoke retrograde amnesia [21]. 
However, there are no reports of any antinociceptive 
interaction between 5-HT receptors and GABA recep-
tors in the brain. We cannot deny that, in the present 
study, the interaction between midazolam and 5-HT 
may have happened in the brain; however, this seems 
unlikely, because the combination showed no centrally 
mediated side effects.

Clinically, neither midazolam nor 5-HT is available 
for intrathecal use. However, from the results of the 
present study, and when it has been confi rmed that 
there are no side effects (such as neurotoxicity) of 
intrathecal midazolam and 5-HT, it is possible that the 
combination of these two agents may be useful for 
analgesia.

In conclusion, the antinociceptive effects of intrathe-
cal midazolam and 5-HT were additive on thermal acute 
and infl ammatory-facilitated stimuli, and synergistic on 
infl ammatory acute stimulation.

Acknowledgments. Part of this work was supported by a Grant 
in Aid (16591527) from the Japanese Ministry of Education, 
Culture, Sports, Science and Technology.

References

 1. Edwards M, Serrao JM, Gent JP, Goodchild CS. On the mecha-
nism by which midazolam causes spinally mediated analgesia. 
Anesthesiology. 1990;73:273–7.

 2. Nishiyama T. Analgesic effects of systemic midazolam: com-
parison with intrathecal administration. Can J Anesth. 2006;53:
1004–9.

 3. Bloom FE, Hoffer BJ, Nelson C. The physiology and pharmacol-
ogy of serotonin mediated synapses. In: Barchas J, Usdin E, 
editors. Serotonin and behavior. New York: Academic; 1973. p. 
249–61.

 4. Hylden JLK, Wilcox GL. Intrathecal serotonin in mice: analgesia 
and inhibition of a spinal action of substance P. Life Sci. 1983;
33:789–95.

 5. Ali Z, Wu G, Kozlov A, Barasi S. The actions of 5-HT1 agonists 
and antagonists on nociceptive processing in the rat spinal cord: 
results from behavioral and electrophysiological studies. Brain 
Res. 1994;661:83–90.

 6. Bardin L, Bardin M, Lavarenne J, Eschalier A. Effect of intrathe-
cal serotonin on nociception in rats: infl uence of the pain test 
used. Exp Brain Res. 1997;113:81–7.

 7. Calejesan AA, Chang MHC, Zhuo M. Spinal serotonergic recep-
tors mediate facilitation of a nociceptive refl ex by subcutaneous 
formalin injection into the hindpaw in rats. Brain Res. 1998;798:
46–54.

 8. Vaught JL, Scott R. Interactions of substance P antagonists with 
serotonin in the mouse spinal cord. Peptides. 1988;9:909–13.

 9. Nadeson R, Guo Z, Porter V, Gent JP, Goodchild CS. GABAA 
receptors and spinally-mediated antinociception in rats. J Phar-
macol Exp Ther. 1996;278:620–6.

10. Goodchild CS, Guo Z, Freeman J, Gent JP. 5-HT spinal antino-
ciception involves mu opioid receptors: cross tolerance and antag-
onist studies. Br J Anaesth. 1997;78:563–9.

11. Tallarida RJ, Porreca F, Cowan A. Statistical analysis of drug – 
drug and site – site interactions with isobologram. Life Sci. 
1989;45:947–61.

12. Advokat C, Rutherford D. Selective antinociceptive effect of 
excitatory amino acid antagonists in intact and acute spinal rats. 
Pharmacol Biochem Behav. 1995;51:855–60.

13. Puig S, Sorkin LS. Formalin-evoked activity in identifi ed primary 
afferent fi bres: systemic lidocaine suppresses phase 2 activity. 
Pain. 1995;64:345–57.

14. Aanonsen LM, Wilcox GL. Muscimol, γ-aminobutyric acid 
receptors and excitatory amino acids in the mouse spinal cord. 
J Pharmacol Exp Ther. 1989;248:1034–8.

15. Alhaider AA, Lei SZ, Wilcox GL. Spinal 5-HT3 receptor-
mediated antinociception: possible release of GABA. J Neurosci. 
1991;11:1881–8.

16. Zhang YQ, Yang ZL, Gao X, Wu GC. The role of 5-HT1A and 5-
HT1B receptors in modulating spinal nociceptive transmission in 
normal and carageenan infl ammatory rats. Pain. 2001;92:201–11.

17. Nadeson R, Goodchild CS. Antinociceptive role of 5-HT1A recep-
tors in rat spinal cord. Br J Anaesth. 2002;88:679–84.

18. Tao R, Ma Z, Auerbach SB. Differential regulation of 5-
hydroxytryptamine release by GABAA and GABAB receptors in 
midbrain raphe nuclei and forebrain of rats. Br J Pharmacol. 
1996;119:1375–84.

19. Giordano J. Analgesic profi le of centrally administered 2-
methylserotonin against acute pain in rats. Eur J Pharmacol. 
1991;199:233–6.

20. Nazar M, Siemiatkowski M, Czlonkowska A, Sienkiewicz-Jarosz 
H, Plaznik A. The role of the hippocampus and 5-HT/GABA 
interaction in the central effects of benzodiazepine receptor 
ligands. J Neural Transm. 1999;106:369–81.

21. Semba K, Adachi N, Arai T. Facilitation of serotonergic activity 
and amnesia in rats caused by intravenous anesthetics. Anesthe-
siology. 2005;102:616–23.



<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 0.76
    /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 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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


