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ABSTRACT
Albumin and enzymes- N-acetyl-beta-glucosaminidase (NAG) and gamma glutamyl transferase (GGT) were
estimated in the morning random urine samples of 196 albustix negative diabetic patients to evaluate the
clinical utility of these urinary enzymes as early markers of diabetic nephropathy. Albumin was estimated by
immunoturbidimetric method and enzymes by kinetic essay within six hours of voiding of urine.  The urinary
albumin and urinary enzyme concentration was calculated in terms of ratio with respect to urinary creatinine.
Correlation coefficient (r) between urinary albumin and urinary enzymes in normoalbuminuric, microalbuminuric
and overall diabetic cases was 0.23, 0.32 and 0.40 respectively for NAG, and 0.08, 0.06 and 0.18 respectively
for GGT. NAG excretion was found increased in 34%, 63.7% and 49.5% of normoalbuminuric, microalbuminuric
and overall diabetic cases respectively while GGT in 6.4%, 24.5% and 15.8%. The correlation coefficient
between urinary albumin and NAG in normoalbuminuric, microalbuminuric, and overall diabetic patients with
increased NAG excretion was found only 0.31, 0.27 and 0.35 respectively. No correlation was found between
duration of diabetes and enzyme excretion. The study suggests that urinary NAG or GGT or both together do
not have any clinical significance as an early marker of diabetic nephropathy.
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INTRODUCTION

Diabetes mellitus is a global problem with approximately 150
million diabetic patients. This chronic condition poses a five
times greater risk for developing nephropathy and has become
the leading cause of end stage renal disease ESRD (1). Almost
one third of the diabetic patients develop diabetic nephropathy
in their life time (2).

Diabetic nephropathy is defined as persistent albuminuria
detected by various dipsticks (Albustix positive or clinical
albuminuria) and more commonly represented by urinary
albumin excretion more than 300mg/24h (3). This diabetic
nephropathy is almost irreversible and ultimately leads to
ESRD (1). An early manifestation of diabetic nephropathy is
microalbuminuria, which is defined as elevated urinary albumin

excretion below the level of clinical albuminuria (4) undetected
by Albustix (Albustix-negative albuminuria). It can only be
detected by special methods such as RIA, ELISA, and
immunoturbidimetry (3). Diabetic nephropathy at this
microalbuminuric stage is reversible with euglycaemic control.
Therefore it is pertinent to detect nephropathy at or before
microalbuminuric stage. The glomerular component first
involved in diabetes is the basement membrane. The objective
of this study was to ascertain if glomerular basement
membrane involvement in diabetic patients could be detected
by some anomalies in urine chemistry before microalbuminuria
sets in. To this end we selected albustix negative diabetic
patients and evaluated the urinary excretion of N-acetyl-beta-
D-glucosaminidase (2-acetamidodeoxy-�-glucoside
acetamidodeoxygluco hydrolase, EC 3.2.1.30) (NAG), and
gamma-glutamyl transferase (g-glutamyl-peptide: amino acid
�-glutamyl transferase, EC 2.3.2.2) (GGT) to assess their
significance as early markers of diabetic nephropathy). NAG
is involved in mucopolysaccharide and glycoprotein
metabolism in basement membrane (5). GGT is not involved
in this metabolism and is located almost exclusively along the
proximal tubular brush border (6, 7).
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TABLE 1
Distribution of Urinary Enzymes in Controls

Parameter NAG/Cre ratio (U/g) GGT/Cre ratio (U/g)

Mean 5.51 25.75

95% confidence interval 4.73-6.29 22.93-28.56

Mode 5.8 28.3

Median 5.55 26.2

95th percentile 10.53 40.53

Upper Limit of 10.67 44.35
Normal (ULN)

MATERIALS AND METHODS

Known diabetic patients on anti diabetic drugs, reporting to
Endocrinology OPD of Command Hospital (SC) Pune were
screened for albuminuria. Albustix negative urine samples
centrifuged at 2000 rpm for 10 minutes in sterile 15mL glass
test tube, were used for quantitation of creatinine, albumin,
NAG and GGT whereas corresponding urine samples in sterile
plastic bottles were sent to Dept of Microbiology for culture to
rule out urinary infection. The blood samples of these selected
patients were assessed for glucose, urea and creatinine
concurrently. Urinary analytes were analysed within 6 hours
of voiding the samples.

Blood Glucose was estimated by GOD-POD method using
Autopack reagents (Bayer India). Blood Urea was estimated
by ‘Marbach, Scott, Chawney and Fawcett method’ based
on Berthlot’s reaction. Blood and urine Creatinine was
estimated by fixed time kinetic method based on Jaffe’s
reaction.

Urinary albumin was estimated by immunoturbidimetric method
using Boerhinger reagents (Germany) based on the following
principle:  Anti-human albumin antibodies react with the antigen
human albumin in the sample to form antigen-antibody
complexes which following agglutination is measured
turbidimetrically.

Urinary enzyme NAG was estimated kinetically by using Sigma
(USA) reagents  (Junko et al). It is based on the principle that
substrate 2-chloro-4-nitrophenyl-N-acetyl-�-D-glucosaminide
(CNP-NAG), hydrolyzed by the enzyme NAG at pH 5.7,
liberates the chromogen 2-chloro-4-nitrophenyl (CNP) which
absorbs light of 400nm. NAG activity is determined kinetically
by calculating the rate of CNP formation in terms of change in
absorbance at 400nm.

Urinary enzyme GGT was estimated kinetically by using
Boerhinger (Germany) reagents (Persijn et al, J Clin Chem
Clin Biochem 1976: 14:421). It is   based on  the principle
that the enzyme GGT catalyses the transfer of glutamyl residue
from L-�- glutamyl-carboxy-3-nitro-4-anilide to the acceptor
glycylglycine at pH 8.25. The released amino-5-nitro-2-
benzoate absorbs light of 415nm. The increase in absorbance
at this wavelength is directly proportional to the activity of GGT.
The GGT activity is determined kinetically by calculating the
rate of amino-5-nitro-2-benzoate formation in terms of change
in absorbance at 415 nm.

All the three analytes albumin, NAG and GGT were analysed

by using semi-autoanalyser Shimadzu CL-750 (micro-flow
spectrophotometer) (8).

196 diabetics were included in this study as Patients and 48
healthy individuals as Normal Control. Urinary albumin was
expressed as the ratio of milligrams of urinary albumin to grams
of urine creatinine (Alb/Cre mg/g), while NAG and GGT were
expressed as the enzyme activity per gram of urine creatinine
(NAG/Cre U/g and GGT/Cre U/g respectively). The Upper Limit
of Normal (ULN) was defined as Mean ± 2SD. Values above
ULN were considered raised.

RESULTS

The mean age of Control and Patient group was 45.3 years
and 54 years respectively. The duration of diabetes was in
the range of 1 month to 40 years (95% patients in the range of
0.2-22 years).

The distribution pattern of urinary enzymes in control group
and upper limit of normal (ULN) is given in TABLE 1. The
urinary Albumin/Creatinine ratio, NAG/Creatinine ratio and
GGT/Creatinine ratio in Control versus Patient are as per
TABLE 2.

Diabetic patients were divided as: Normoalbuminuric with Alb/
Cre ratio of < 30mg/g and Microalbuminuric with Alb/Cre ratio
of > 30mg/g. The urinary Alb/Cre, NAG/Cre and GGT/Cre ratio
in these 2 groups is as per TABLE 3. There was poor

Correlation between urinary albumin and urinary enzymes
(Figure 1) and between urinary NAG and urinary GGT (Figure
2) in all diabetic patients. Correlation between urinary albumin
and urinary enzymes in normoalbuminuric and
microalbuminuric diabetic patients is as per Figure 3 and 4
respectively. No correlation was found between albumin and
GGT in these groups of diabetic patients (r=0.08 and 0.06

Markers of Diabetic Nephropathy
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TABLE 2
Urinary Albumin & Urinary Enzymes – Control Versus Patients

CONTROL PATIENTS

Analyte Range Mean SD Range Mean   SD

Alb/Cre 4.3-29.5 20.11 6.65 5.16-295.92 63.83 63.95
(mg/g) (p < 0.001)

NAG/Cre 1.2-13.1 5.51 2.58 0.43-100.09 12.87 11.44
(U/g) (p < 0.001)

GGT/Cre 9.7-48.3 25.75 9.3 7.4 -103.97 35.43 16.79
(U/g) (p < 0.01)

TABLE 3
Urinary Albumin and Urinary Enzymes in Normoalbuminuric

and Microalbuminuric Diabetic Patients

NORMOALBUMINURIC MICROALBUMINURIC
(n=94) (n=102)

Analyte Range Mean SD Range Mean SD

Alb/Cre 5.16-29.56 23.04 5.48 33.38-295.92 101.41 6 9 . 9 5
(mg/g)

NAG/Cre 0.43-27.2 9.49 5.6 0.95-100.09 15.99 14.27
(U/g)

GGT/Cre 7.4-62.2 31.51 14.5 8.10-103.97 39.04 18.00
(U/g)

TABLE 4
Excretion of NAG and GGT > ULN in Diabetic Patients

Diabetic Patients Urinary NAG/Cre Urinary GGT/
Ratio >ULN Cre Ratio >ULN

No. of (%) No. of (%)
cases cases

Normoalbuminuric

(n=94) 32 34 6 6.4

Microalbuminuric

(n=102) 62 63.7 25 24.5

Total

(n=196) 94 49.5 31 15.8

respectively). In both these diabetic groups, no correlation was
found between NAG and GGT.

Excretion of either urinary NAG or urinary GGT or both, more
than ULN was present in 32 of 94 normoalbuminuric and 66
of 102 microalbuminuric diabetics (Table 4). The correlation
between urinary albumin and urinary NAG in
normoalbuminuric, microalbuminuric and overall diabetic
patients with excretion of NAG more than ULN is as per
Figure 5, 6 and 7 (r=0.312, 0.278 and 0.350; p<0.01)
respectively.

Figure 1.  CORRELATION BETWEEN URINARY ALBUMIN AND
ENZYMES IN DIABETIC PATIENTS (n=196)

Figure 2. CORRELATION BETWEEN NAG & GGT IN DIABETIC
PATIENTS (n=196)
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Figure 3. CORRELATION BETWEEN URINARY ALBUMIN AND
ENZYMES IN NORMOALBUMINURIC DIABETIC PATIENTS (n=94)

Figure 4. CORRELATION BETWEEN URINARY ALBUMIN AND
ENZYMES IN MICROALBUMINURIC DIABETIC PATIENTS (n=102)

Figure 5. CORRELATION BETWEEN NAG AND ALBUMIN IN
NORMOALBUMINURICS WITH NAG > ULN (n=32)

Figure 6.  CORRELATION BETWEEN NAG AND ALBUMIN IN
MICROALBUMINURICS WITH NAG > ULN (n=65)

Figure 7. CORRELATION BETWEEN ALBUMIN AND NAG IN
DIABETIC PATIENTS WITH NAG > ULN (n=97)

Markers of Diabetic Nephropathy
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DISCUSSION

Diabetes mellitus is a chronic condition that poses a risk five
times or even greater for developing nephropathy. It is known
that microalbuminuria is the earliest manifestation of diabetic
nephropathy and requires special assays. The glomerular
component first involved in diabetes is the basement
membrane, which might undergo a chemical rearrangement
before proteinuria (microalbuminuria) sets in. In this study we
have evaluated urinary enzyme NAG that is involved in
mucopolysaccharides and glycoprotein metabolism and GGT,
which is located almost exclusively along the tubular brush
border of proximal tubule, as early markers of diabetic
nephropathy.

The urinary albumin and urinary enzyme concentration was
calculated in terms of their ratios with respect to creatinine
concentration. The use of this ratio reduces the spread of data
points by minimizing the variation due to diuresis induced
concentration fluctuations (9, 10). In our study, the normal
reference value (mean ± SD) of NAG excretion was 5.51 ±
2.58 U/g and GGT was 25.75 ± 9.3 U/g of creatinine (TABLE
1). This is in agreement with the reported normal values in
terms of enzyme creatinine ratios determined by using random
urine samples (10 -15). The excretion of NAG in diabetic
patients was found increased to 12.87 ± 11.44 U/g creatinine
as compared to 5.51 ± 2.58 U/g creatinine in healthy controls
(p < 0.001) (TABLE 2). This is almost identical to the results
of Nakamura S [11] who reported increased excretion of NAG,
10.3 ± 9.5U/g in diabetic patients (using random urines of 132
albustix negative diabetics) compared to 3.9 ± 2.1 U/g
creatinine in healthy controls (using random urines of 59
normal subjects).

Correlation between the albumin creatinine ratio and enzyme
creatinine ratio was analysed statistically using software EPI
2000. The urinary albumin was found to have some positive
correlation with the urinary enzymes in overall diabetic patients
(r=0.18, p< 0.01 for GGT and r=0.4, p<0.01 for NAG) (Figure
1). Minimal positive correlation (r=0.17, p< 0.01) was found
between urinary NAG and urinary GGT (Figure 2). The
correlation coefficient (r) of 0.4 (p< 0.01) between urinary
enzyme NAG and urinary   albumin in    overall diabetic patients
(n=196) is in agreement with the findings of Ellis et al [16] in
which urinary NAG was found to positively correlate with
urinary albumin creatinine ratio, r=0.47 (p < 0.01), on the basis
of which he suggested urinary NAG as an early marker of
diabetic nephropathy.

Diabetic patients were divided into two groups as

normoalbuminuric and microalbuminuric. In both the groups,
moderately positive correlation   (r=0.23 & 0.32, p < 0.01) was
found between urinary albumin and urinary enzyme NAG
whereas no correlation between urinary albumin and urinary
GGT (Figure 3, 4). The correlation with NAG was slightly better
in normoalbuminuric patients having NAG excretion more than
upper limit of normal (r=0.31), (Fig 5).  This indicates the
usefulness of urinary NAG over urinary GGT and suggests
urinary NAG as better marker as predictor of diabetic
nephropathy than urinary GGT. Thus our findings are in
agreement with the reported data, which indicated that urinary
GGT is not significant as early markers (17, 18) and there is
no correlation between urinary NAG and urinary GGT (12,
19).  However this finding is in contradiction to some reported
data in which a significant decrease in urinary GGT excretion
was reported in albuminuric diabetic patients (20). In our study
urinary GGT excretion was found slightly more than the normal
in both normoalbuminuric and microalbuminuric diabetic
patients. The mean ± SD in control, normoalbuminuric and
microalbuminuric groups was 25.75 ± 9.3, 31.51 ± 14.5 & 39.04
± 18 U/g creatinine respectively (p < 0.01).

A moderate, positive correlation (r=0.312) was found between
urinary albumin and NAG in normoalbuminuric cases with
increased excretion of NAG (NAG creatinine ratio > ULN)
(Figure 5). It was found that in normoalbuminuric cases, 34%
have shown raised NAG excretion but GGT excretion was
found raised only in 6.4% cases (TABLE 4). This result was
found similar to the earlier published data (21) according to
which GGT was found raised in 6.1% and NAG in 24.5% in
normoalbuminuric diabetic patients. However in our study the
increased excretion of NAG in 34% normoalbuminuric diabetic
patients was considerably less than some of the other studies.
Gibbs et al found increased excretion of NAG in 72%
normoalbuminuric (22), Jones et al in 60% normoalbuminuric
(23), Cohen et al in 92% diabetics   without nephropathy (18)
&  Baggio et al in 85% normoalbuminuric (24). However in all
these studies the sample size was small, number of diabetic
patients in the range of 15-25 only. In our study not only the
sample size was large (96 normoalbuminuric cases) but also
the urinary albumin and urinary enzymes were estimated
immediately within six hours of voiding the urine, thereby
eliminating the effect of freezing, storage and preservatives.

When enzymuria in microalbuminuric diabetic patients was
analysed NAG excretion was found raised in 63.7% whereas
GGT excretion was found raised in 24.5% cases (Table 4).
The increased excretion of NAG in 63.7% microalbuminuric
diabetic patients was in agreement with the existing data
(Jones et al) in which 66% microalbuminuric diabetic patients
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were found to have increased NAG excretion (23). The
correlation between urinary albumin and NAG in these cases
(microalbuminuric with NAG >ULN) was also found moderately
positive (r=0.278) and statistically significant (p<0.01) (Figure
6). No correlation was found between urinary albumin and
GGT in microalbuminuric cases with GGT >ULN.

In overall cases 49.5% diabetic patients were found to have
raised NAG level as compared to 15.8% with raised GGT
levels. The correlation between urinary albumin and NAG
was found positive with (r=0.350) (p<0.01), (Figure 7),
whereas, no correlation was found between urinary albumin
and GGT.

Urinary NAG, though better than GGT as marker of
nephropathy, has poor correlation with urinary albumin
excretion in diabetic patients, ‘r’ values ranging between 0.23
and 0.40 in various groups. At this low correlation coefficient,
even though urinary NAG is elevated in diabetes mellitus,
urinary NAG may not be a clinically useful predictor of diabetic
nephropathy. Also no correlation was observed between
duration of diabetes and any of the enzyme excretions.
Therefore, in agreement with Agardh et al (25) who reported
that Urinary NAG activity does not predict development of
diabetic nephropathy and Mungan et al (26) who reported that
there is no correlation between AER and urinary NAG activity
and urinary NAG activity does not appear to be a useful marker
for early detection of diabetic, we conclude that there is no
clinical significance of urinary enzyme NAG or GGT or both
as early markers of diabetic nephropathy.

ACKNOWLEDGEMENT

The work was funded by Armed Forces Medical Research
Committee.

REFERENCES

1. Hess, B. (1999) Antihypertensive therapy in diabetes
mellitus. Ther. Umsch 56(1), 25-32.

2. Sheth, J.J. (1999)  Diabetes, microalbuminuria and
hypertension. Clin. Exp. Hypertens. 21(1-2), 61-8

3. Lehmann, R., Spinas, G.A. and Schweiz R. (1995)
Diabetic nephropathy: significance of microalbuminuria
and proteinuria in Type I and Type II diabetes mellitus.
Med. Prax. 84(44), 1265-71.

4. Parving, H.H. (1996) Microalbuminuria in essential
hypertension and diabetes mellitus.  J. Hypertens. Suppl.
14(2), S89-94.

5. Manadevan, S., Dillard, C. J. and Tappell, A. L. (1969)
Degradation of polysaccharides, mucopolysaccharides
and glycoprotein by lysosomal glycosidases. Archeives
Biochem. Biophys. 129, 525-33.

6. Albert, Z., Orlowski, M. and Szewczuk, A. (1961)
Histochemical demonstration of  - glutamyl
transpeptidase. Nature (London) 191, 767-8.

7. Miller, S. P., Awasti, Y.  C. and Srivastawa, S. K. (1976)
Studies of human kidney -glutamyl transpeptidase. Journal
of Biological Chem. 251,  2271-8.

8. Ambade, V. (2002) Urinary enzymes as markers for early
diagnosis of diabetic nephropathy. Final report of Armed
Forces Medical Research Committee Project No 2207/
98. Director General Armed Forces Medical Services,
Ministry of Defence, Govt. of India, New Delhi.

9. Jung, K., Schulze, G. and Reinholdt, C. (1986) Different
diuresis-dependent excretions of urinary enzymes: N-
acetyl-beta-D-glucosaminidase, alanine aminopeptidase,
alkaline phosphatase, and gamma-glutamyltransferase.
Clin. Chem. 32(3), 529-32.

10. Hsu, W.S., Kao, J.T. and Chen, J.S. (1989) Clinical
significance of urinary N-acetyl-beta-D-glucosaminidase
and alanine aminopeptidase. Taiwan I Hsueh. Hui. Tsa.
Chih. 88(4), 407-9.

11. Nakamura, S. (1991) Clinical evaluation of urinary alanine
aminopeptidase in the patients with diabetes mellitus-
comparison among AAP, microalbumin and N-acetyl-beta-
D-glucosaminidase. Hokkaido. Igaku. Zasshi. 66(4), 522-
33.

12. Morita, E., Kaizu, K., Uriu, K. and Eto, S. (1990) Clinical
significance of urinary enzymes in diabetes mellitus.
Sangyo Ika. Daigaku. Zasshi. 12(2), 197-205.

13. Junko, M., Miyako, O., Masaaki K., Kazuo I., Kiyomi H.
and Kenji Y. (1988) Kinetic rate assay of N-acetyl-�-D-
glucosaminidase with 2-chloro-4-nitrophenyl-N-acetyl-�-
D-glucosaminide as substrate. Clin. Chem. 34/10, 2140-
43.

14. Junko, M., Emiko S., Miyako O., Masaaki K., Kiyomi H.
and Kenji Y. (1990) Improved kinetic rate assay of N-
acetyl-�-D-glucosaminidase with 2-chloro-4-nitrophenyl-
N-acetyl-�-D-glucosaminide as substrate. Clin. Chem. 36/
2, 319 –22.

15. Amodio, P., Bazzerla, G., Malatesta, R. and Gatta, A.
(1985) Reference ranges and methodological aspects in
the urinary measuring of lysozyme, malate
dehydrogenase, gamma-glutamyltransferase and alpha-
glucosidase. Enzyme 33(4), 216-25.

Markers of Diabetic Nephropathy



Indian Journal of Clinical Biochemistry, 2006 / 21 (2)

148

16. Ellis, E.N., Brouhard, B.H., Lagrone, L., Travis, L.B. (1983)
Urinary excretion of N-acetyl-beta-D-glucosaminidase in
children with type I diabetes mellitus. Diabetes Care 6(3),
251-55.

17. Minakami, H. (1992) Clinical evaluation of N-acetyl-beta-
D-glucosaminidase on prediction of diabetic nephropathy.
[Article in Japanese] Hokkaido Igaku Zasshi 67(2), 234-
46.

18. Cohen, N., Gertler, A., Atar, H. and Bar-Khayim, Y.  (1981)
Urine and serum leucine aminopeptidase, N-acetyl-beta-
glucosaminidase and gamma-glutamyl transpeptidase
activities in diabetics with and without nephropathy. Israel
J. Med. Sci.17(6), 422-5.

19. Morita, E., Kaizu, K., Uriu, K., Hashimoto, O., Komine, N.
and Eto, S. (1991) Clinical significance of urinary enzymes
in diabetic nephropathy [Article in Japanese]. HNO 5
(2-3), 158-9.

20. Ikenaga, H., Suzuki, H., Ishii, N., Itoh, H. and Saruta, T.
(1993)  Enzymuria in non-insulin-dependent diabetic
patients: signs of tubular cell dysfunction. Clin. Sci. (Colch)
84(4), 469-75.

21. Cheung, C.K., Yeung, V.T., Cockram, C.S. and
Swaminathan, R. (1990)   Urinary excretion of albumin
and enzymes in non-insulin-dependent Chinese diabetics.
Clin. Nephrol. 34(3), 125-30.

22. Gibb, D.M., Tomlison, P.A., Dalton, N. R., Turner, C., Shah,
N. and Barratt, T. M. (1989) Renal tubular proteinuria and
microalbuminuria in diabetic patients. Arch. Dis. Child 64,
129-34.

23. Jones, A.P., Lock, S. and Griffiths, K.D. (1995) Urinary
N-acetyl-beta-glucosaminidase activity in type I diabetes
mellitus. Ann. Clin. Biochem. 32       (Pt 1),58-62.

24. Baggio, B., Briani, G., Cicerello, E., Gambaro, G.,
Bruttomesso, D. and Tiengo, A. (1986) Urinary
glycosaminoglycans, sialic acid and lysosomal enzymes
increase in nonalbuminuric diabetic patients. Nephron;
43(3), 187-90.

25. Agardh, C.D., Tallroth, G. and Hultberg, B. (1987)  Urinary
N-acetyl-beta-D-glucosaminidase activity does not predict
development of diabetic nephropathy. Diabetes Care
10(5), 604-6.

26. Mungan, N., Yuksel, B., Bakman, M., Topaloglu, A.K. and
Ozer, G. (2003) Urinary N-acetyl-beta-D-glucosaminidase
activity in type I diabetes mellitus. Ind. Pediatr. 40(5),
410-4.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 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 /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [7200.000 7200.000]
>> setpagedevice


