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4Department of Rehabilitation Medicine, Nantong First People’s Hospital, and Affiliated Hospital 2 of Nantong University,
Nantong, 226001, China

Abstract: A novel triterpenoid compound named uvaol-28-D-(R)-protoglutamic acid
ester (UPE) was obtained via microbial biotransformation of uvaol by Circinella muscae
CGMCC 3.2695. Its structure was elucidated by spectroscopic and mass-spectrometric anal-
yses, including 1D- and 2D-NMR, HR-ESI-MS, and quant. UPE administration promotes
intersegmental vessel (ISV) growth and motor neuron development in transgenic zebrafish
embryos in a concentration-dependent manner. Furthermore, UPE significantly restored
the swimming distance in zebrafish exposed to combretastatin A-4 (CA-4), as assessed
by ESOvision behavioral analysis. These findings suggest that UPE holds promise for the
treatment of cardiovascular and cerebrovascular diseases.
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1 Fungal Source
The fungi Circinella muscae CGMCC 3.2695 were purchased
from China General Microbiological Culture Collection
Center (CGMCC), and were maintained at 4 ○C on potato
slants solidified with agar.

2 Previous Studies
Microbial biotransformation has emerged as a powerful
strategy for generating structurally diverse derivatives of
natural products. This process utilizes microbial enzymes
to modify exogenous substrates, yielding novel metabolites
with enhanced or altered bioactivities. Under the catalytic
conditions provided by Circinella muscae CGMCC 3.2695,
a range of biotransformed products has been successfully

obtained (Wang et al., 2025; Chu et al., 2021; Lu et al.,
2022). The triterpenoids are the largest and most structurally
diverse terpenoids. Uvaol, a pentacyclic triterpene present
in olives and olive oil, has multiple beneficial functions,
including antioxidant, anti-inflammatory, and ameliorates
lipid deposition, accelerates the healing of cutaneous wounds
(Sánchez-Quesada et al., 2013; Pan et al., 2024; Gwon et al.,
2024; Carmo et al., 2020). Some structural modifications
using uvaol as a substrate have been completed, and new or
activity-enhanced derivatives have been obtained (Cristoni
et al., 1994).

3 Present Study
In this study, we employed Circinella muscae CGMCC 3.2695
to biotransform uvaol, resulting in the isolation of a new
triterpenoid derivative, uvaol-28-D-(R)-pyroglutamic acid
ester (UPE) (Figure 1), as well as previously identified three
compounds (compounds 2–4) (Wang et al., 2024) (NMR data
for compounds 2–4 see Table S1).
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Figure 1. The structure of compounds 1 (UPE) and compounds 2–4

Compound 1 (UPE) displayed a [M+Na]+ HR-ESI-MS ion
at m/z 576.4048 (calcd. C35H55NO4Na, 576.4029, Figure S7),
which is 111 amu heavier than uvaol, indicating a molecular
formula of C35H55NO4. The 1H-NMR spectrum (Table 1,
Figure S1) of UPE displays two doublets at δH 3.70 and 4.19 for
the C28A and C28B protons, which are ca. 0.5 and 0.7 ppm
more downfield shifted than those of the C28A and B protons
of uvaol (i.e., Figure S14; δH 3.20 and 3.53, respectively). These
differences suggest that the hydroxyl group of UPE located

at the C28 methyl group should be esterified, comparison
of the 1H-NMR data with those of uvaol-28-acetyl ester (3)
(Table S1) and uvaol-28-formyl ester (UFE) (Table S2) (Lee
et al., 2013) with almost identical C28A and C28B proton
chemical shifts strongly corroborates the presence of an ester
group at the C28 hydroxyl group in UPE (1). Furthermore,
HMBC correlations observed between the H-2′ proton (at
δH 4.25) and C-1′ (δC 171.9), and C-5′ (δC 177.7); as well as
between the H-28A and B protons (at δH 3.70 and 4.19) and

Table 1. NMR data for compound UPE in CDCl3 (δ in ppm and J in Hz)

No. Uvaol-28-D-(R)-pyroglutamic acid ester

δH (J in Hz) δC

1 1.01 m, 1.64 m 38.9
2 1.60 m 27.2
3 3.21 dd (11.3, 4.8) 79.2
4 – 38.9
5 0.72 bd (11.6) 55.6
6 1.38 m, 1.52 m 18.3
7 1.32 m, 1.52 m 32.7
8 – 40.1
9 1.50 m 47.6
10 – 36.9
11 1.91 m 23.6
12 5.15 t (3.4) 126.1
13 – 138.0
14 – 42.1
15 1.01 m, 1.70 m 26.1
16 1.17 bd (13.6), 1.98 td (4.8, 13.6) 23.6
17 – 37.0
18 1.41 m 54.3
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Table 1. (Continued)

No. Uvaol-28-D-(R)-pyroglutamic acid ester

δH (J in Hz) δC

19 1.39 m 39.4
20 0.88 m 39.5
21 1.32 m, 1.52 m 32.9
22 1.32 m, 1.54 m 35.9
23 1.00 s 28.1
24 0.79 s 15.7
25 0.95 s 15.6
26 0.98 s 16.7
27 1.10 s 23.5
28 3.70 d (10.9), 4.19 d (10.9) 72.5
29 0.81 d (4.6) 17.4
30 0.93 d (5.2) 21.4
1′ – 172.0
2′ 4.25 dd (8.7, 5.3) 55.6
3′ 2.21 m, 2.50 m 25.2
4′ 2.33 m, 2.37 m 29.4
5′ – 177.7

Figure 2. Selected 1H-1H COSY and HMBC correlations of com-
pound UPE (1)

C-1′ (δC 171.9) carbonyl signal in the HMBC spectrum of
UPE (Figures 2 and S6) confirms the presence of an ester
group at the C28 hydroxymethyl group. In addition to the
aforementioned HMBC correlations, close examination of
the HMBC spectrum of UPE (Figures 2 and S6) shows a
correlation between H-2′ (at δH 4.25) and C-3′ (δC 25.2),
between H-4′ protons (δH 2.33 and 2.37) and C-5′ (δC 177.7),
and reciprocal correlations between H-3′ protons (δH 2.21
and 2.50) and C-4′ (δC 29.4) as well as H-4′ protons (δH
2.33 and 2.37) and C-3′ (δC 25.2) indicating the presence of a
protoglutamyl group as the ester group attached at the C-28
hydroxymethyl group of UPE (1). In addition, the proton-
proton correlations between H-2′, H-3′, and H-4′ protons in
the COSY spectrum of UPE (1) (Figures 2 and S4) confirm
the presence of a pyroglutamic acid ester group in UPE.

Table 2. Summary of the DP4+ quantum-chemistry calculation results of UPE-2′-isomers

DP4+ probability (%) RMS Mean
R-isomer 97.3 4.44 2.78
S-isomer 2.7 4.57 2.95
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Figure 3. Effects of UPE on Tg (kdrl:EGFP) embryonic zebrafish. (A–F) ISV phenotypes of control group, and different concentrations of UPE
(0.1, 1, 10, 100, and 1000 μg/mL) treated groups at 40 hpf. (A′–F′) Zoom in of A–F. (G) Statistical analyses of ISV length (n ≥ 6). ***p < 0.001 vs
normal group, ****p < 0.0001, vs normal group. Scale bar 75 μM. The data are presented as the mean ± SD

Figure 4. Effects of UPE on Tg (hb9:mcherry) embryonic zebrafish motor neuronal axons. (A–F) Phenotype of motor neuron by UPE (0.1, 1,
10, 100, and 1000 μg/mL) treatment at 40 hpf. (A′–F′) Zoom in of A–F. (G) Statistics of the neuronal axons length (n ≥ 6). ****p < 0.0001, vs
normal group. Scale bar 75 μM. The data are presented as the mean ± SD

Figure 5. ESOvision behavioral analysis for swimming distance of zebrafish at 120 hpf (swimming behavior assay (3 min)). (A) ESOvision
behavioral analysis software for swimming distance by normal, CA-4 (8 ng/mL), CA-4 (8 ng/mL)+UPE (1000 μg/mL) treatments. (B) Statistics
of the swimming distance (n ≥ 6). ****p < 0.0001, vs normal group. ####p < 0.0001, vs CA-4 (8 ng/mL) group. The data are presented as the
mean ± SD

To unequivocally identify the chirality of the C-2′ asym-
metric center of the pyroglutamic acid ester group, we
performed quantum-chemical calculations to determine the
exact stereochemistry of UPE (1). Following the deter-
mination of the lowest-energy conformers of UPE-2′-(R)-

and UPE-2′-(S)-pyroglutamate isomers, 13C-NMR theoret-
ical chemical shifts for both (R)- and (S)-isomers were
calculated (Figure S17). Then, the DP4+ analysis was per-
formed by comparing the theoretically calculated 13C-NMR
chemical shifts with the experimental 13C-NMR chemi-
cal shift results (Table S3) (Hehre et al., 2019). The DP4+
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statistical analysis results strongly suggest that the struc-
ture of UPE (1) is uvaol-28-D-(R)-pyroglutamic acid ester
(Table 2).

The zebrafish model was used to assess the activity of
UPE. The effect of UPE on angiogenesis and motor neurons
was evaluated using Tg (kdrl: EGFP) and Tg (hb9: EGFP)
zebrafish, respectively. In addition, the swimming distance
experiment of zebrafish was further used to observe the
effect of UPE on zebrafish behavior. Combretastatin A-4
(CA-4), a chemotherapy drug, can induce neuronal damage
in zebrafish, thereby reducing their swimming distance (Shi
et al., 2016).

The results demonstrated UPE treatment with 1, 10, 100,
and 1000 μg/mL significantly increased the length of ISV
of zebrafish at 40 hpf (p = 0.0006, p < 0.0001, p < 0.0001,
p < 0.0001, respectively) (Figure 3). Similarly, UPE treatment
with 1, 10, 100 μg/mL, and 1 mg/mL significantly promoted
neuronal development in a concentration-dependent man-
ner at 40 hpf (p < 0.0001, p < 0.0001, p < 0.0001, p < 0.0001,
respectively) (Figure 4). The behavioral results displayed that
CA-4 (8 ng/mL) administration significantly shortened the
swimming distance of zebrafish compared with the normal
group, and compared with the CA-4 (8 ng/mL) treatment
group, the swimming distance of zebrafish in the CA-4
(8 ng/mL)+UPE (1000 μg/mL) treatment group significantly
increased (Figure 5). The effect of UPE on promoting nerve
growth may be related to its promotion of angiogenesis as
the blood vessels provide nutrients, immunity and other
substances for nerve growth and development (Wang et al.,
2020).

In summary, our findings demonstrate that UPE promotes
angiogenesis and motor neuron development and amelio-
rates behavioral impairments in zebrafish. These results
highlight the therapeutic potential of UPE in the treatment
of cardiovascular and neurodegenerative diseases.

Funding Statement
This work was partially supported by Nantong Municipal
Health Commission (MSZ2023026 to X. Z.), Nantong Social
Livelihood Science and Technology Project (MS2024037 to
W. C.), Key Project of Special Scientific Research Fund
for Clinical Medicine of Nantong University (2023JZ001 to
W. C.), and Nantong Project of Science and Technology
(MS2024066 to X. T.).

Author Contributions
Conceptualization: Weiguan Chen and Xiaofang Tan.
Methodology: Xiaoli Zhang, Xiaoling Jin, Hao Li and
Mahmut Miski. Investigation: Weiguan Chen and Xiaofang
Tan. Formal analysis: Weiguan Chen, Xiaofang Tan and
Mahmut Miski. Resources: Weiguan Chen and Xiaofang Tan.
Writing—Original Draft: Weiguan Chen and Xiaofang Tan.
Project administration: Weiguan Chen and Xiaofang Tan.

Availability of Data and Materials
The authors declare that the data supporting the findings of
this study are available within the paper and its Supplemen-
tary Information files. Should any raw data files be needed
in another format they are available from the corresponding
author upon reasonable request. Source data are provided
with this paper.

Ethics Approval
This work is approved by the Animal Protection Ethics Com-
mittee of Nantong University, China (Approval Number:
S20240715-006).

Conflicts of Interest
The authors declare that they do not have any conflict of
interest.

Supporting Information
Supporting Information accompanies this paper on http://
www.acgpubs.org/journal/records-of-natural-products.

ORCID
Xiaoli Zhang: 0009-0003-7270-0604
Xiaoling Jin: 0009-0006-7731-9177
Hao Li: 0009-0000-3299-8491
Mahmut Miski: 0000-0003-2653-0563
Xiaofang Tan: 0000-0003-0016-6302
Weiguan Chen: 0000-0003-2180-0325

References
Carmo, J., Cavalcante-Araújo, P., Silva, J., Ferro, J., Correia, A. C.,

Lagente, V. & Barreto, E. (2020). Uvaol improves the functioning
of fibroblasts and endothelial cells and accelerates the healing
of cutaneous wounds in mice. Molecules, 25(21), 4982. DOI:
10.3390/molecules25214982.

Chu, C., Song, K., Zhang, Y., Yang, M., Fan, B., Huang, H.
& Chen, G. (2021). Biotransformation of ursolic acid by
Circinella muscae and their anti-neuroinflammatory activities of
metabolites. Natural Product Research, 36(11), 2777–2782. DOI:
10.1080/14786419.2021.1925893.

Cristoni, A., Nizzola, R., Malandrino, S. & Pifferi, G. (1994). Syn-
thesis and antiulcer activity of uvaol hemiphthalate derivatives.
Farmaco, 49(41), 281–284. DOI: 10.1002/chin.199441184.

Gwon, H. J., Chung, Y. H., Lim, D. S., Cho, W., Choi, S. W., Abd
El-Aty, A. M., Son, J., Shin, Y. K., Jeong, J. H. & Jung, T. W.
(2024). Uvaol ameliorates lipid deposition in hyperlipidemic
hepatocytes by suppressing protein-tyrosine phosphatase 1B/ER
stress signaling. Biochemical and Biophysical Research Com-
munications, 730(Suppl 2), 150387. DOI: 10.1016/j.bbrc.2024.
150387.

http://doi.org/10.25135/rnp.2508.3620 5
Rec. Nat. Prod. 2026, 20(1):e25083620

http://www.acgpubs.org/journal/records-of-natural-products
http://www.acgpubs.org/
http://www.acgpubs.org/journal/records-of-natural-products
https://orcid.org/0009-0003-7270-0604
https://orcid.org/0009-0006-7731-9177
https://orcid.org/0009-0000-3299-8491
https://orcid.org/0000-0003-2653-0563
https://orcid.org/0000-0003-0016-6302
https://orcid.org/0000-0003-2180-0325
https://doi.org/10.3390/molecules25214982
https://doi.org/10.1080/14786419.2021.1925893
https://doi.org/10.1002/chin.199441184
https://doi.org/10.1016/j.bbrc.2024.150387
https://doi.org/10.1016/j.bbrc.2024.150387
http://doi.org/10.25135/rnp.2508.3620


Records of Natural Products www.acgpubs.org SHORT REPORT

Hehre, W., Klunzinger, P., Deppmeier, B., Driessen, A., Uchida,
N., Hashimoto, M., Fukushi, E. & Takata, Y. (2019). Effi-
cient protocol for accurately calculating 13C chemical shifts
of conformationally flexible natural products: scope, assess-
ment, and limitations. Journal of Natural Products, 82(8),
2299–2306.

Lee, S. Y., Kim, H. K. & Lee, K. R. (2013). Four new triterpenes
from Ilex cornuta Lindley. Canadian Journal of Chemistry, 91(6),
382–386. DOI: 10.1139/cjc-2012-0411.

Lu, Y., Tang, Y., Wu, Y., Zhang, X., Yi, Y., Wang, W., Wang, A.,
Yang, M., Fan, B. & Chen, G. (2022). Microbial transformation
of betulonic acid by Circinella muscae CGMCC 3.2695 and anti-
neuroinflammatory activity of the products. Phytochemistry,
204, 113431.

Pan, X., Tan, Z., Meng, F., Zhang, L., Chen, Z. & Mao, J.
(2024). Uvaol alleviates oxidative stress induced human umbili-
cal vein endothelial cell injury by suppressing mitogen-activated
protein kinase signaling pathway. Blood Coagulation & Fibrinol-
ysis, 5(5), 248–255. DOI: 10.1097/mbc.0000000000001302.

Sánchez-Quesada, C., López-Biedma, A., Warleta, F., Campos, M.,
Beltrán, G. & Gaforio, J. J. (2013). Bioactive properties of the
main triterpenes found in olives, virgin olive oil, and leaves

of Olea europaea. Journal of Agricultural and Food Chemistry,
61(50), 12173–12182. DOI: 10.1021/jf403154e.

Shi, Y., Yuan, W., Wang, X., Gong, J., Zhu, S., Chai, L., Qi, J., Qin,
Y., Gao, Y., Zhou, Y., Fan, X., Ji, C., Wu, J., Wang, Z. & Liu, D.
(2016). Combretastatin A-4 efficiently inhibits angiogenesis and
induces neuronal apoptosis in zebrafish. Scientific Reports, 6(1),
30189. DOI: 10.1038/srep30189.

Wang, C., Hui, J., Zhu, X., Cui, S. & Xu, D. (2020). Lobetyolin
efficiently promotes angiogenesis and neuronal development in
transgenic zebrafish. Natural Product Communications, 15(8),
1–7. DOI: 10.1177/1934578x20937174.

Wang, C., Li, X., Ye, T., Gu, J., Zheng, Z., Chen, G., Dong, J.,
Zhou, W., Shi, J. & Zhang, L. (2025). Polydatin, a derivative
of resveratrol, ameliorates busulfan-induced oligozoospermia
in mice by inhibiting NF-kB pathway activation and sup-
pressing ferroptosis. Bioorganic Chemistry, 156(1), 108170. DOI:
10.1016/j.bioorg.2025.108170.

Wang, J., Liu, W., Lu, J., Zhu, M., Wu, Y., Pan, W., Fan, B., Song, Y.,
Wang, W. & Chen, G. (2024). Antineuroinflammatory potential
of uvaol transformation products by three fungal species. Journal
of Agricultural and Food Chemistry, 72(48), 26762–26776. DOI:
10.1021/acs.jafc.4c09088.

6 http://doi.org/10.25135/rnp.2508.3620
Rec. Nat. Prod. 2026, 20(1):e25083620

http://www.acgpubs.org/journal/records-of-natural-products
http://www.acgpubs.org/
https://doi.org/10.1139/cjc-2012-0411
https://doi.org/10.1097/mbc.0000000000001302
https://doi.org/10.1021/jf403154e
https://doi.org/10.1038/srep30189
https://doi.org/10.1177/1934578x20937174
https://doi.org/10.1016/j.bioorg.2025.108170
https://doi.org/10.1021/acs.jafc.4c09088
http://doi.org/10.25135/rnp.2508.3620

	Uvaol-28-D-R-pyroglutamic acid ester: a new triterpenoid compound from Circinella muscae CGMCC 3.2695 and its activity assessment in transgenic zebrafish
	1 Fungal Source
	2 Previous Studies
	3 Present Study
	References



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageDownsampleType /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


