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Correlation between Serum Lipid Level and Neurophysiological
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Background: Carpal tunnel syndrome (CTS) is the most common entrapment neuropathy caused by compression of the
median nerve beneath the transverse carpal ligament. CTS can be correctly diagnosed by the patients' description of symp-
toms and electrophysiological tests that measure nerve conduction through the wrist. Many previous studies reported various
risk factors of CTS, such as obesity, diabetes mellitus, thyroid disease and trauma. Obesity is associated with both hyper-
lipidemia and CTS. This study focused on the relationship between severity of CTS and serum lipid level. Methods: One
hundred fourteen patients with CTS and 74 controls were divided into four groups according to the severity; normal, mild,
moderate and severe. And then serum total cholesterol (TC), triglyceride (TG), low-density lipoprotein (LDL-C) and
high-density lipoprotein (HDL-C) were measured in each group. Results: There was a positive correlation between TG and
CTS severity (p<0.001). But TC, LDL-C and HDL-C were not correlated with CTS severity. Conclusions: These results sug-
gest that high serum TG may act as an aggravating factor of CTS.
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ratio)7} 0.7 @& 4l &525979] fdaar) "ok
3H9ICk o} Moghtaderi & 4% 22550 th3) 4207}
1.12, A& =F Z|4>(body mass index, ©]3} BMI)7} 1.752] H]
WYFEES Beltha st oAy Hvke 2EFZ S
o] Fa3t fFgacleln, gl E= FAHAW
(triglyceride, |5} TG) 27}, 717 5 %) chul ] Ae] S(high-
density lipoprotein cholesterol, ©|3} HDL-C) 74y, o|AMA| =
A kil =2 A B Z(low-density lipoprotein cholesterol, ©]3}
DL-C) &%o| FHHETL” Fessel> % A do] &2 &
A B4} 69S AL BT840, Sandbank= 2
7% BAe] Aka) Al7(sural nerve) 2% ARl
o) 43 Wit paksielrh LDLCE 4444 A
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SHAF 9 A SAIRE o] i Aol S
AFste] @A & ZY 2H|Edtotal cholesterol, 0|3} TC), TG,
HDL-C, LDL-CE Az-EAuhio g =As|grk AR LDL-C
2 27451 okS 3219] A0 Friedewald 2-A|[LDL-C=TC-
(HDL-C-TG/5)] (mg/dL)ol| wh2} LDL-CE 8} ¢ieh” 4174
WA AL LS 26C oo $AI3T 3
2571 34°C o]Are] AbefollA] Medelec Synergy EMG 7] 4|

o|-gsto] AFA=HAE IS5 A9 AFAlF el Al
stdch 4345, 71845, 40T 5L BT 4E%

S RHIE otk ATAAMEAAE St
AU 47}eh4 B finger-wrist, o]} F-W) 77k I devbel-
&E(palm-wrist, 0|3} P-W) 17k, &55-2g X (wrist-elbow,
olal W-E) 241 AAel T S5 AR AEAAR: 7]
E2AFS AR 2)A Z(abductor pollicis brevis)ol] 2}
I = A ebof| A Ap=6tho] 25417 % =< e (motor nerve
conduction velocity, ©]3} MNCV)Q} A =8 =354t #}
So AEE LEAAUELAE gIstel Ao
(supramaximal stimulation) &2, ZHZAIFAAE=AHALE 95}
AR A A ABS Uehie Hage 43 7
=2 A5ty EE-5 74 (compound muscle action
potential, ©]5} CMAP)2} 7+2HA1 7 7 9](sensory nerve action
potential, 0|3} SNAP)E 8812, A} A] £HBE T2
O] k& AFA17 o] W-E F17to] A/4Fo|wA Oh7} AA|
& F-W 7 E= P-W 3] 2417 7 =< e (sensory
nerve conduction velocity, ©]3} SNCV)9] 7h4 9l A==
A7) BEGET) A F& A 71E0E ATk of
2 thA] Stevenso] AA 71 2S vz Al 2O gl
o7 ) AE A7) uE o] (A Ee
Hoj LA ofele] SNAP A 2) FEE: 77t
A7) Bretasle] Aelal £EA174e] weihEs)e] Ae
(A B AdiFQD); 3) 55 SNAPY| 24 = A
o CMAPZ:A! 1 7h47} bl 7P o] wrekgnse
A A SFAEY] WHET] O X A= HARlA
ZFE H(fibrillation), A% 5Y(reduced recruitment)™} -
seslgle) wat waE 2.
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A7 AAL Aato]| whet Ue ARl 254
gtk 2kE7] CMAP, MNCV, SNAPE AAF AAL BT
SNCV= 35.6843.06 m/s2 ZFAE 0] ATk ZET oA

R
L CMAP, MNCV, SNAP: A 272 BT $5417
rebbE )= 4.57+0.76 msE A AE o] 919
30.16£5.48 m/s2 ZaH o] UUth FE A= &%

S£ETZS I SRl 1149 F ojA4o] 79.8%0]% o A7 Tk ZHE717F 5.98+1.64 ms= A AE|o] Q1%1aL, CMAP
AL 747 = 71.8%7)F Ao R £BAZT 9] 3R} (4.87+4.05 mV), MNCV (47.83+18.68 my/s), SNAP (3.9246.31
Sol A 014 9] H|go] =k Lpo|i 30MEE 85A7b4]  mV), SNCV (12.77215.94 mis)= 7k 22702 5 9tk Table 3).
Byslgom 3xlatal AARLOA Hi Lole] S8-o)sk
Table 1. Demographic findings and comparison of patients with carpal tunnel syndrome and controls

CTS Control

Number 114 78

Male: female ratio (female %) 23:91 (79.8%) 18:56 (71.8%)
Age (years) 56.04+9.61 51.72+10.88
TC (mg/dL) 187.21£37.89 187.55+34.04
TG (mg/dL) 132.87+64.20" 99.42+52.35"
HDL-C (mg/dL) 51.88+11.98 53.62+11.74
LDL-C (mg/dL) 108.80+33.87 114.05+£29.42

Values are expressed as meantstandard deviation.
t-test, p-value<0.05.

CTS, carpal tunnel syndrome; TC, total cholesterol, TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C,

low-density lipoprotein cholesterol.

Table 2. Demographic findings of patients with carpal tunnel syndrome according to the electrophysiological severity

Female (n) Male (n) Number (%)
Severity
Mild 37 5 42 (36.84)
Moderate 36 45 (39.47)
Severe 18 9 27 (23.68)
Age (yr)
30~39 6 0 6 (5.26)
40~49 16 6 22 (19.30)
50~59 34 7 41 (35.96)
60~69 32 4 36 (31.58)
70~79 3 6 9 (7.89)
Mean age (yr)+standard deviation 55.4849.25 58.26+10.89 56.04+9.61
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Table 3. Comparison of electrophysiological severity and correlation with serum tiriglyceride level

Group B Group C Group D Tukey
Motor latency (ms) 3.3740.38 4.57+0.76° 5.98+1.64" A<B<C<D
CMAP (mV) 13.26+5.27 11.41+3.44" 4.87+4.05" A, B, C>D
Motor NCV (m/s) 57.10+3.81° 56.68+7.18" 47.83+18.68" A, B, C>D
Sensory latency (ms) 3.5042.27 4.04+0.78° 3.8740.54" A<B, C, D
SNAP (mV) 18.76+10.83" 14.21+7.67" 3.9246.31 A>C>B, B>D
Sensory NCV (m/s) 35.68+3.06" 30.16+5.48" 12.77+15.94" A>B>C>D

Values are expressed as meantstandard deviation.

Group B: mildly affected, group C: moderately affected, group D: severely affected.

One-way ANOVA, p-value<0.0001.

CMAP, compound muscle action potential; NCV, nerve conduction velocity; SNAP, sensory nerve action potential.

Table 4. Comparison of serum total cholesterol, triglyceride, high-density lipoprotein cholesterol and low-density lipoprotein

cholesterol according to the electrophysiological severities

Group A Group B Group C Group D Tukey
TC (mg/dL) 187.55+34.04 184.43+39.74 189.33+37.90 188.00+36.03
TG (mg/dL) 99.42+52.35 108.98+49.59" 146.00+69.56" 148.15+66.23" A, B<C, D
HDL-C (mg/dL) 53.62+11.74 51.48+11.31 52.40+13.01 51.63+11.59
LDL-C (mg/dL) 114.05+29.42 111.21+32.44 107.68+34.68 106.91435.70

Values are expressed as meantstandard deviation.

Group A: normal, group B: mildly affected, group C: moderately affected, group D: severely affected.

One-way ANOVA, p-value<0.001.

TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.

3. ©F XIE A7t MEME|EA A

d3 TC, HDL-C, LDL-C= SR04 Hato] 212} 18721+
37.89 mg/dL, 51.88+11.98 mg/dL, 108.80+33.87 mg/dLo] 2] 1L
A AP o A= 187.55+34.04 mg/dL, 53.62+11.74 mg/dL,
114.05429.42 mg/dLO. & 5= F7Fo] x}o|2 Ho|x| ket
(Table 1). TG SHApL 7t AAFZol| A 22k 132.87+64.20
mg/dL, 99.42+52.35 mg/dLO. 2 TR} A ko 9-o]3t
z}o]S B ATHp<0.05) (Table 1). 3 TC, HDL-C, LDL-C=
AmFol| A o] ZHz 184.43+39.74 mg/dL, 51.48+11.31
mg/dL, 111.21432.44 mg/dLo| 31, 2E = Z A= z+zh
189.33+37.90 mg/dL, 52.40+13.01 mg/dL, 107.98+34.68 mg/dL
olm, ZZFo|AL 2z} 188.00+36.03 mg/dL, 51.63+11.59
mg/dL, 106.91£35.70 mg/dLO.2 AHARS Z3st Y] 712]
2ol 5 HolA| oottt TG A<t A=+, 6= 2 5
Z 3o A ZHZE 99.42+52.35 mg/dL, 108.98+49.59 mg/dL,
146.00+69.56 mg/dL, 148.15+66.23 mg/dLO. 2 U] Lof|A] &
o5t z}o]E H Y thp<0.001) (Table 4) (Figure 1). T3+ A
T AsoA At Tk oldolA w9 AT

2 7to| BN

T UL FFETE AEE TGrA 7 S7kehe 4o 4
TS B thp<0.001). AFA=HAL 2+ 94 HRE TG
TR} AHAE Bluge o &5AEY wHREY
(p<0.001), FZtA17 2] LARE7|(p<0.05)= F2] AFdd
AE HolHA Fofskale D% SNAP (p<0.05), SNCV (p<0.005),

CMAP (p<0.05)%= 29| AFFHRAS wolwlA] §olaig oLt
MNCV+= §-2]51#] &F3FcH(Figure 2).
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Figure 1. Comparison of serum total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C),
and low-density lipoprotein cholesterol (LDL-C) according to the electrophysiological findings in patients with
carpal tunnel syndrome (CTS). Serum TG is correlated with CTS severity, but TC, LDL-C and HDL-C are not correlated
with CTS severity.
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9] S et At Hw Apolof At oA $20] A3t WstE wEslh? =3 McManisi=
o] Hugm g}’ 3 TG7} 800 my/dL o) 571 A} 69 oA T2h-e-5
5T 87t ZolAW Al o H7Fd ]l & S&5714173 ¥ S(axonal sensorimotor neuropathy) 472 ¢
ol A FHARI THFol B el 27T 9 AL o]F 182 TGE Wdh= AR T AFHTY T4
sto] £EIFTTLO YRS Wl dsoe] Eol o] A=l o, Kaufman &% TG7} 400 mg/dL o]4F
Z1gY = QaL vigto] £ fJFacloR WiE Il Q). H] = F e 554 w2417 S (painful peripheral neuro-
Thof o3t EEE0] Wew AXY FIPt I ed pathy) $HAHE HI8HaL ARG 2 APl FE7]9] &
& opldtha A A 9L, ® £EFFFEO] YPe AS BArk" 283 Doyl BRAFWS] SA0
A2 £2 £X2]9] LDL-CE A3t Nakamichi®} Tachibana oA A TG} 400 mg/dL o]AF2l 16T AA Al
O] A= AAUAL o] o] EEEFTTAY AP US A=A, wghe] Hak-g(sympathetic skin responses), $+7
AARSHCE® T3]3 o] AFR| AL Wz A AW ZS Hbel Aot 13 & Al R-RIFA S| Wsks 2AFsto] 69 ol A4 o]
o, 1971d A5 Fesselo] @3 A[&o] & T2AAFYS AaAg skl =2 @ TGHA= YRAEHESS
A} 67 HalstHAl F A dat DxAZEHS A do7|m, o]Fazo] U o]52 F-5/f(subclinical) 2
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Figure 2. Correlation between serum triglyceride (TG) level and electrophysiological findings. Serum TG has a positive
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CMAP (p<0.05), and sensory nerve action potential (SNAP) (p<0.05), and sensory nerve conduction velocity (SNCV)
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52

Korean J Clin Neurophysiol / Volume 12 / December 2010



Bubist= FEAA BABAAE AT 5] FEAS

(sciatic nerve) & SIS o) Tjtol vls] ket S5

71e] Eabe wstE, 2 S T2 sHhyper
A

]_
(e}
myelination), B4>%3Hdemyelination) £4}o] & T} 25

Qon, FE7= FE7] AA EAdETE AAWAAH
(neurofilament)7} -4 7 Zo] AX TAEYY nEZ=
golrt A7 FE7ICtoA FAE = As skl

O 212 Aol TR YEFol ALY 1L
1L-8, GRO (growth regulated oncogene), MCP-1 (monocyte
chemotatic protein-1) 52| £H|& 747|311 HDLY| 9]
 BAFHEE AUt LS AeAow, of

HAAL £BZY GF ZIHA £BEFFILE o5
A 4 & Aolth
LRIZFIL 22 FA oY Tusta Aguz

£ 40~604] Ao]7F A HAYQ] 58%ES AA|EHH, g
£ 13 AR x| St QA gL gz g
Aol A= 40~604] Ato]7F A LAY 2 80%S ApA|8kaL
50419] HatitolE Holw, Ju|7} 114 FER 27t
Wty Bt B Qo £ 37w
Hl&= 142 7129 el vls=3t 2E Bgon), o
MR 40~604] Ato]7} A Y] 87%S A6
bol7t S6M1 = 71E0] AqtEth A Uebdsd], ol
T2 40 ol tido R s AR ddRE di
O A7) wiolct
2 70] Ao eEF=E 3 shxto] LDL-C2} SNCV
o] Aol 911, oA FAe] TGL} SNCVE o9
| 9o, LDL-CO| dF-s=o| ue} =23 55
Z7lsichn Ruskgh® ® o2 ooto)A
£ TG 4], 18Y % 3583 71
T AFEZ 0] SNAP Wl CMAP®] 7HA4e9} eizto] Qltkir &
w8kar gk o] @AY TGS LDL-CO| 4=3t0] £t
ST Sl acle] H 5 S-S ouigith £ AolA
£ MNCVE A &Jgh g A3 A= &40 TG 5%
9} oFo] AFHA| 7} 91tk MNCVE: 22704 54
2E Holx| 9= Z-$(no action potential) 50| 3EFHE o
9lo} &2t Axrt e ke Aoz HoEc) 3
TG A= AAA R 249 FF5eol T v w1k 79
7F A%, 53] AmRT F5% o]dolA TG &
= F7PF Tk oledt Ak @3 TGV &
urg

O!

o)
o
o

fr el 2 orr
dz o/

T

T

0%

3

L
-3
FE

Bazgzo] guaclele|nrt ofstaclon A8t
Ae Aol Bee AlAREt

B AT Ul £B2ETE SR} e
B4 ADE i B A4 Aol wet B

Korean J Clin Neurophysiol / Volume 12 / December, 2010

ARe o] @3 ARak A4S Anigke] ol
e BHT R AFolth thk HEe] £EEZF R
9% 8ol 3, TGE H]ght Agto] Qi AOR vyt

S A

REFERENCES

10.

11.

12.

13.

14.

. Stevens JC, Sun S, Beard CM, O’Fallon WM, Kurland LT.

Carpal tunnel syndrome in Rochester, Minnesota, 1961 to 1980.
Neurology 1988;38:134-138.

. Simpson JA. Electrical signs in the diagnosis of carpal tunnel

and related syndromes. J Neuro Neurosurg Psychiatry 1956;19:
275-280.

. Do HC, Lee J, Lee SJ, Park MY, Ha JS. The relationship be-

tween clinical grading and electrophysiological parameter in
carpal tunnel syndrome. Yeungnam Univ J Med 2007;24:407-415.

. Nathan PA, Keniston RC, Myers LD, Meadows KD. Longitu-

dinal study of median nerve sensory conduction in industry:
relationship to age, gender, hand dominance, occupational hand
use, and clinical diagnosis. J Hand Surg Am 1992;17:850-857.

. Stallings SP, Kasdan ML, Soergel TM, Corwin HM. A

case-control study of obesity as a risk factor for carpal tunnel
syndrome in a population of 600 patients presenting for inde-
pendent medical examination. J Hand Surg Am 1997;22:211-215.

. Becker J, Nora DB, Gomes I, Stringari FF, Seitensus r, Panosso

JS, et al. An evaluation of gender, obesity, age and diabetes
mellitus as risk factors for carpal tunnel syndrome. Clin
Neurophysiol 2002;113:1429-1434.

. Geoghegan JM, Clark DI, Bainbridge LC, Smith C, Hubbard

R. Risk factors in carpal tunnel syndrome. J Hand Surg 2004,
29:315-320.

. Johnson EW, Gatens T, Poindexter D, Bowers D. Wrist

dimensions: correlation with median sensory latencies. Arch Phys
Med Rehabil 1983;64:556-557.

. Moghtaderi A, Isadi S, Sharafadinzadeh N. An evaluation of

gender, body mass, wrist circumference and wrist ratio as in-
dependent risk factor for carpal tunnel syndrome. Acta Neurol
Scand 2005;112:375-379.

Howard BV, Ruotolo G, Robbins DC. Obesity and dyslipidemia.
Endocrinol Metab Clin North Am 2003;32:855-867.

Fessel WJ. Fat disorders and peripheral neuropathy. Brain
1971;94:531-540.

Sandbank U, Bechar M, Bornstein B. Hyperlipidemic poluneu-
ropathy. Case report: histological and electron-microscopical study.
Acta Neuropath 1971;19:290-300.

Leonarduzzi G, Sevanian A, Poli G. Cholesterol oxidation pro-
ducts and fibrogenesis. Biofactors 2001;15:117-119.

Bassols J, Moreno-Navarrete JM, Ortega F, Ricart W, Fermadez-
Real JM. LIGHT is associated with hypertriglyceridemia in
obese subjects and increased cytokine secretion from cultured

53



oisd - Us

16.

17.

18.

19.

20.

54

RO|A
_l_l_l_l_

of
g

AMA -

o

Ofol
o

5 23] - st -

1o

(=]

human adipocytes. Int J Obes 201034:146-156.

. Friedewald WT, Levy RI, Fredrickson DS. Estimation of the

concentration of low-density lipoprotein cholesterol in plasma,
without use of the preparative ultracentrifuge. Clin Chem 1972;
18:499-502.

Oh SJ. Clinical electromyography: nerve conduction studies.
3rd ed. Philadelphia: Williams & Wilkins. 2003;628-633.
Stevens JC. AAEM minimonograph 26: the electrodiagnosis of
carpal tunnel syndrome. American Association of Electrodiagnostic
Medicine. Muscle Nerve 1997;20:1477-1486.

Nakamichi K, Tachibana S. Hypercholesterolemia as a risk factor
for idiopathic carpal tunnel syndrome. Muscle Nerve 2005;32:
364-367.

McManis PG, Windebank AJ, Kiziltan M. Neuropathy asso-
ciated with hyperlipidemia. Neurology 1994;44:2185-2186.
Kaufman M. Triglycerides and neuropathy. Neurology 1995;45:
2119-2120.

21.

22.

23.

24.

25.

26.

Drory VE, Groozman GB, Rubinstein A, Korezyn AD. Hyper-
triglyceridemia may cause a subclinical peripheral neuropathy.
Electromyogr Clin Neurophysiol 1999;39:39-41.

Sandbank U, Bubis JJ. Hyperlipidemic poluneuropathy. Experi-
mental study. Brain 1973;96:355-358.

Patel S, Puranik R, Nakhla S, Lundman P, Stocker R, Wang XS,
et al. Acute hypertriglyceridaemia in humans increases the tri-
glyceride content and decreases the anti-inflammatory capacity
of high density lipoproteins. Atherosclerosis 2009;204:424-428.
Phalen GS. Reflections on 21 years’ experience with the carpal
tunnel syndrome. JAMA 1970;212:1365-1367.

Choi YH, Leem JH, Chae CH, Park JI, Kang SK. An evalua-
tion for occupational distribution of carpal tunnel syndrome di-
agnosed at a university hospital. Korean J Occup Environ Med
1999;11:313-322.

Balci K, Utku U. Carpal tunnel syndrome and metabolic syndrome.
Acta Neurol Scand 2007;116:113-117.

Korean J Clin Neurophysiol / Volume 12 / December 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile 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 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 ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 true
  /MonoImageDownsampleType /Bicubic
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


