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Inhibitory Effect of Chunghyul-dan on Stroke
Recurrence in Small Vessel Disease Patients:
A 5-Year Observational Study
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Abstract
We investigated the stroke recurrence rate and the rate of adverse effects induced by an herbal medicine, Chunghyul-dan,
administered to patients over a 5-year period. We prescribed 600 mg Chunghyul-dan a day to patients with small vessel diseases
and investigated stroke recurrence, adverse effects, and drug compliance for 5 years. The primary outcome was the prevalence of
stroke recurrence (in 3, 4, and 5 years). The secondary outcome was the frequency of adverse effects induced by Chunghyul-dan.
We recruited 400 patients. Among them, 270, 233, and 195 patients completed 3, 4, and 5 years of follow-up, respectively. Among
patients who completed 3, 4, and 5 years of follow-up, cumulative recurrent stroke occurred in 7 (2.6%), 11 (4.7%), and 12 (6.2%)
patients. There were no adverse effects. We suggest that Chunghyul-dan might be useful for the inhibition of stroke recurrence by
reducing microangiography progression. Further study is needed to confirm our hypothesis.
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To prevent stroke recurrence, antiplatelet agents have been

used worldwide as conventional therapy. However, adverse

effects including an increase in hemorrhagic tendency, gastro-

intestinal disturbance, neutropenia, and purpura are associated

with the use of antiplatelet agents.1 Furthermore, the inhibitory

effect of antiplatelet agents is not sufficient (8% to 13%).2-8

Therefore, we need another strategy for secondary stroke

prevention.

Chunghyul-dan is an herbal complex consisting of Scutel-

lariae Radix, Coptidis Rhizoma, Phellodendri Cortex, Garden-

iae Fructus, and Rhei Rhizoma. Chunghyul-dan can inhibit

3-hydroxy-3-methylglutaryl (HMG) coenzyme A (CoA) reduc-

tase.9 It also has anti-apoptotic,10 anti-oxidative,11 anti-inflam-

matory,11 antihypertensive,12 and antilipidemic effects.13 We

believe that these biochemical effects of Chunghyul-dan

reduce the progress of microangiopathy, which is a supposedly

major factor in the progression of small vessel disease. There-

fore, we propose that Chunghyul-dan has an inhibitory effect

on stroke occurrence induced by small vessel disease. Two

previous clinical studies led to the confirmation that the admin-

istration of Chunghyul-dan for 1 or 2 years inhibits the recur-

rence of a secondary stroke in silent cerebral infarction patients

or small vessel diseases of the brain.14,15 To expand these

results, we investigated the stroke recurrence rate and the rate

of adverse effects induced by Chunghyul-dan, which was admi-

nistered to patients over a 5-year period.
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Methods

We recruited study participants with small vessel diseases from Jan-

uary 1, 2001, to December 31, 2009, in the Stroke Center of Kyung

Hee University Korean Medicine Hospital, Seoul, Korea. Small vessel

disease was diagnosed using the Classification of Cerebrovascular

Disease III16 (see the appendix). In addition, cases with potential

cardioembolic sources or significant proximal arterial stenosis in brain

imaging were excluded.

Chunghyul-dan is a capsulated 80% ethanol extract (300 mg per

capsule) composed of Scutellariae Radix, Coptidis Rhizoma, Phello-

dendri Cortex, Gardeniae Fructus, and Rhei Rhizoma (Table 1).

Extraction of each herb was performed with 80% ethanol in boiling

water for 2 hours. The extracts were filtered and evaporated in a rotary

vacuum evaporator and finally lyophilized with a freezing dryer. To

standardize the quality of Chunghyul-dan, berberine in Coptidis Rhi-

zoma and Phellodendri Cortex, baicalin in Scutellariae Radix, genipo-

side in Gardeniae Fructus, and sennoside A in Rhei Rhizoma were

quantitatively assayed according to previous methods.17

The study protocol was as follows (Figure 1). We used an observa-

tional cohort study design. Details of concomitant diseases such as

previous stroke, hypertension, diabetes mellitus, dyslipidemia, and

smoking habits were obtained from all patients at the time of enroll-

ment. The diagnoses of hypertension, diabetes mellitus, and dyslipi-

demia were assigned to patients already receiving medication or when

the World Health Organization diagnostic criteria were fulfilled.

Every participant confirmed eligible.

We prescribed 600 mg (2 capsules) per day of Chunghyul-dan to

the patients and monitored their drug compliance, adverse effects,

and stroke recurrence every 2 months for a period of 5 years. Data

collection was conducted by a single independent researcher every

2 to 3 months, and the following outcomes were evaluated based

on these data.

The primary outcome of this study was the prevalence of ischemic

stroke recurrence during the follow-up period (36 months, 48 months,

and 60 months after consecutive administration of Chunghyul-dan).

The secondary outcome was the frequency of adverse effects due to

the administration of Chunghyul-dan. Stroke recurrence was defined

as the occurrence of a new clinical syndrome—characterized by rap-

idly developing clinical symptoms and signs of focal and at times

global loss of brain function—accompanied by evidence (from a brain

imaging) of new cerebral infarction in the clinically relevant area of

the brain. If there is the detection of a new lesion of the brain through

brain magnetic resonance imaging without neurological symptoms in

medical checkup, we also defined it as asymptomatic ischemic stroke

recurrence. When a patient completed 5 years of Chunghyul-dan

administration and showed lesions with magnetic resonance imaging

scan, we performed follow-up brain magnetic resonance imaging to

confirm the presence of new lesions by comparing it to the baseline

image, which was taken 5 years ago.

Results

We recruited 400 patients with small vessel diseases of the

brain. Among them, 270, 233, and 195 patients completed 3,

4, and 5 years of follow-up, respectively. Chunghyul-dan was

administered for 35.5 + 3.2 months (average + standard

deviation) in 270 subjects who completed 3 years of follow-

up. Two hundred thirty-three patients who completed 4 years of

follow-up took Chunghyul-dan for 47.0 + 5.4 months.

Furthermore, Chunghyul-dan was administered for 58.1 +
8.3 months in patients (195 patients) who completed 5 years

of follow-up. The other 205 patients did not complete the

5-year follow-up period. We tried to contact them by telephone

to assess their prognosis and to investigate the causes of drop

out. Information was obtained about 63 patients. Specific

causes of drop out are shown in Figure 1.

Among the 270 patients who completed the 3-year follow-

up, recurrent stroke occurred in 7 patients. The recurrent rate

was estimated as 2.6%. From 3 to 4 years of follow-up, recur-

rent stroke occurred in 4 of 233 patients. The cumulative recur-

rent rate of 4 years of follow-up was estimated as 4.7%. After 5

years of follow-up, 12 of 195 patients revealed recurrent stroke.

Therefore, the cumulative recurrent rate of 5 years was esti-

mated as 6.2%. The survival curve of survival probability with-

out recurrence is shown in Figure 2.

There were no adverse effects induced by Chunghyul-dan

administration. Among the patients, 63.3% to 69.2% were co-

administered antiplatelet medications such as aspirin or clopi-

dogrel (Table 2). The specific time information on the 12

patients who revealed stroke recurrence is outlined in Figure 1.

Discussion

In the present study, we demonstrated that the 5-year stroke

recurrence rate of Chunghyul-dan-treated patients (Chunghyul-

dan mono or Chunghyul-dan combined therapy) was 6.2%.

There were no adverse effects induced by Chunghyul-dan

intake.

Although there is no control in this study, to show the super-

iority of Chunghyul-dan over conventional antiplatelet agents,

we suggest historical controls, which used antiplatelet agents

for the secondary prevention of stroke (Table 3).2-8 Consider-

ing that previous studies reported that the inhibitory rate of

aspirin, clopidogrel, dipyridamole, and dual antiplatelet thera-

pies on stroke recurrence was 8.0% to 12.8% during a relatively

short period (18-72 months), the recurrence rate of stroke in

this study is much lower (6.2%). Although we think that we

cannot directly compare the recurrence rate of our study with

these studies, we believe that these results indirectly show the

superiority of Chunghyul-dan on secondary stroke prevention

Table 1. Composition of Chunghyul-dan.

Constituent
Herbs Binomial Name Weight (g)

Scutellariae
Radix

Scutellaria baicalensis Georgi (from
Korea)

0.28

Coptidis
Rhizoma

Coptis japonica Makino (from Korea) 0.28

Phellodendri
Cortex

Phellodendron amurense Ruprecht
(from Korea)

0.28

Gardenia
Fructus

Gardenia jasminodes Ellis (from Korea) 0.28

Rhei Rhizoma Rheum palmatum L. (from Korea) 0.07
Total 1.2
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compared with conventional antiplatelet agents. Chunghyul-

dan is safe to use. There were no adverse effects induced by

Chunghyul-dan. These results are in accordance with the pre-

vious studies.14,15

We assume that the mechanism of the preventive effect of

Chunghyul-dan in secondary stroke might be based on various

biochemical effects on microangiopathy that are closely related

to cell cycle progression, hypertension, dyslipidemia, vascular

inflammation, and oxidative damage. Previous clinical studies

using Chunghyul-dan showed that it has anti-hypertensive12

Figure 2. Survival curve of survival probability without ischemic
stroke recurrence.

Figure 1. Flow chart.

Table 2. Patients’ Demographic Data and 5-Year Follow-up Results.

3-Year
Follow-up

4-Year
Follow-up

5-Year
Follow-up

Number of patients 270 233 195
Gender (male–female) 137:133 119:114 97:98
Age (years), mean (SD) 66.7 (8.5) 66.9 (8.3) 67.1 (8.5)
Concomitant diseases, n (%)

Previous stroke 101 (37.4) 97 (41.6) 90 (46.2)
Hypertension 191 (70.7) 172 (73.8) 147 (75.4)
Diabetes mellitus 82 (30.4) 71 (30.5) 62 (31.8)
Dyslipidemia 79 (29.3) 79 (33.9) 71 (36.4)

Current smoker, n, (%) 24 (8.9) 21 (9.0) 15 (7.7)
Family history of stroke, n, (%) 82 (30.4) 71 (30.5) 67 (34.4)
Use of combined antiplatelet

therapy, n, (%)
171 (63.3) 152 (65.2) 135 (69.2)

Aspirin 128 (47.4) 112 (48.1) 101 (51.8)
Clopidogrel 55 (20.4) 48 (20.6) 40 (20.5)

Period of CHD administration
(months), mean (SD)

35.5 (3.2) 47.0 (5.4) 58.1 (8.3)

Cumulative number of stroke
recurrence, n, (%)

7 (2.6) 11 (4.7) 12 (6.2)

Number of adverse effect, n, (%) 0 0 0

Abbreviation: CHD, Chunghyul-dan.
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and anti-hyperlipidemic effects.13 Previous experimental stud-

ies including in vivo and in vitro studies also suggested that

Chunghyul-dan inhibits HMG-CoA reductase and pancreatic

lipase9 and shows anti-oxidative (by scavenging free radicals)

and anti-inflammatory activity.11 Another experimental study

also suggested that Chunghyul-dan acts as an anti-apoptotic

agent, a cell cycle progressive agent, and a cell-migration–

inducing agent.10

In this study, Chunghyul-dan was prescribed at 600 mg

(2 capsules) per day. In a previous study that examined the

clinical effects of Chunghyul-dan on dyslipidemia, we com-

pared the effects of Chunghyul-dan 600 mg/day with

1200 mg/day.18 There was a statistically significant decrease

in total cholesterol after 8 weeks at both 600 mg/day and

1200 mg/day, but no significant difference was observed

between 600 mg/day and 1200 mg/day. Based on this result,

a 600 mg dose was also used in a study that observed the effect

of preventing the recurrence of small vessel disease for 2 years.15

Recently, a study of the prompt effect of Chunghyul-dan on

cerebral hemodynamics showed that 600 mg was more effective

than 1200 mg, once again supporting the 600 mg dose.19

The limitations of this study are as follows. First, there was

no control group because it was not a randomized controlled

trial. Due to lack of concurrent control, we suggest historical

controls. However, there are also limitations because historical

controls were mostly from non-Asian populations. Further-

more, these historical controls did not focus on small vessel

diseases and there are some differences in demographic data

between the historical control group and the patients. Second,

about 65% of the patients used antiplatelet therapy such as

aspirin and clopidogrel. Therefore, it cannot be concluded

clearly whether the results of the present study were the effects

of Chunghyul-dan alone or Chunghyul-dan combination.

Finally, during a 5-year follow-up period, the patients showed

a 50% high dropout rate and poor drug compliance. Because of

these limitations, it is difficult to obtain a concrete conclusion

about the effect of Chunghyul-dan to prevent the recurrence of

small vessel disease.

Conclusions

We cannot draw a concrete conclusion from this study because

of limitations as mentioned. However, considering that the

stroke recurrence rate of subjects to whom Chunghyul-dan was

administered was much lower than that of the historical control

groups, we suggest that Chunghyul-dan might be useful in the

prevention of ischemic stroke recurrence by reducing micro-

angiography progression. Further study is needed to confirm

our hypothesis.

Appendix

Criteria for small vessel disease (either condition A, B, or C

is true).

Condition A

Brain images show a deep infarct of 1.5 cm in its maximal

diameter that is appropriate to a clinical classical lacunar

syndrome.

Condition B

Brain image shows no lesion to explain the clinical syndrome,

and the clinical presentation is one (including the following)

classically associated with a small deep infarct: (1) Pure motor

hemiplegia: hemiparesis or hemiplegia involving the face, arm

and leg equally, or arm and leg equally, without other neuro-

logical findings. Although mild sensory symptoms can be pres-

ent, there is no sensory loss on examination that is related to the

infarct. (2) Pure sensory stroke: isolated sensory loss or

Table 3. Prevalence of Ischemic Stroke Recurrence in the Historical
Controls in the Previous Studies.2-8

Articles Patients
Interventions and
Follow-up Period

Prevalence
of Stroke

Recurrence, %

ESPS Group
(1990)2

Previous
TIA or
stroke

Aspirin 75 mg þ
dipyridamole
330 mg/day for
24 months

9.1

Farrell et al
(1991)3

Previous
TIA

Aspirin 1200 mg/day
for 72 months

12.4

Aspirin 300 mg/day
for 72 months

12.4

The SALT
Collaborative
Group
(1991)4

Previous
TIA or
stroke

Aspirin 75 mg/day for
32 months

12.1

Diener et al
(1996)5

Previous
TIA or
stroke

Aspirin 50 mg/day for
24 months

12.5

Dipyridamole
400 mg/day for
24 months

12.8

Aspirin 50 mg þ
dipyridamole
400 mg/day for
24 months

9.5

Matia-Guiu et al
(2003)8

Previous
TIA or
stroke

Aspirin 325 mg for
30.1 months

9.6

Triflusal 600 mg for
30.1 months

9.7

Diener et al
(2004)6

Previous
TIA or
stroke

Clopidogrel 75 mg
for 18 months

8.0

Aspirin 75 mg þ
clopidogrel 75 mg
for 18 months

8.0

Shinohara et al
(2010)7

Previous
ischemic
stroke

Aspirin 81 mg/day for
29 months

8.9

Cilostazol 100 mg/
day for 29 months

6.1

Abbreviation: transient ischemic attack.
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disturbance involving the entire hemiface and hemibody or the

hemibody alone. There may be incidental motor weakness

from another cause. (3) Ataxia-hemiparesis: hemiparesis with

ipsilateral ataxia. Paresis is more commonly crural. (4)

Dysarthria-clumsy hand syndrome: dysarthria with a clumsy

hand. Facial weakness is possible. (5) Hemiballismus, hemi-

athetosis, or hemidystonia; must be of acute onset. (6) Sensor-

imotor stroke: weakness and sensory loss involving face, arm

and leg equally, without other neurological findings.

Condition C

Computed tomography scan shows a deep infarct of <1.5 cm in

its maximal diameter that is appropriate to the clinical syn-

drome, but the syndrome is not one of the classical syndromes

for lacunar stroke.

Author Contributions

Study design, writing, data interpretation (Seungwon Kwon, Woo-

Sang Jung, and In Kyu Min), data collection (Chul Jin, Joo Young

Park), data review and analysis (Hyung Gyu Kim, Young Kwak, and

Kyung Wook Kim), data review and literature search (Seong-Uk Park,

Sang-Kwan Moon, Jung-Mi Park, Chang-Nam Ko, and Ki-Ho Cho).

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The authors received the following financial support for the research,

authorship, and/or publication of this article: This work was supported

by a grant from the Kyung Hee University in 2012 (KHU-20120328).

ORCID iD

Seungwon Kwon, MD, PhD http://orcid.org/0000-0002-1857-3515

Ethical Approval

The Institutional Research Board of Kyung Hee University Korean

Medicine Hospital approved this study (KOMCIRB-2011-34).

References

1. McCabe DJ, Brown MM. Prevention of ischaemic stroke—anti-

platelets. Br Med Bull. 2000;56:510-525.

2. European Stroke Prevention Study. ESPD Group. Stroke. 1990;

21:1122-1130.

3. Farrell B, Godwin J, Richards S, Warlow C. The United Kingdom

Transient Ischaemic Attack (UK-TIA) aspirin trial: final results. J

Neurol Neurosurg Psychiatry. 1991;54:1044-1054.

4. Swedish Aspirin Low-Dose Trial (SALT) of 75 mg aspirin as

secondary prophylaxis after cerebrovascular ischaemic events.

The SALT Collaborative Group. Lancet. 1991;338:1345-1349.

5. Diener HC, Cunha L, Forbes C, Sivenius J, Smets P, Lowenthal

A. European Stroke Prevention Study. 2. Dipyridamole and

acetylsalicylic acid in the secondary prevention of stroke. J Neu-

rol Sci. 1996;143:1-13.

6. Diener HC, Bogousslavsky J, Brass LM, et al; MATCH Investi-

gators. Aspirin and clopidogrel compared with clopidogrel alone

after recent ischaemic stroke or transient ischaemic attack in high-

risk patients (MATCH): randomised, double-blind, placebo-

controlled trial. Lancet. 2004;364:331-337.

7. Shinohara Y, Katayama Y, Uchiyama S, et al; CSPS 2 Group.

Cilostazol for prevention of secondary stroke (CSPS 2): an

aspirin-controlled, double-blind, randomised non-inferiority trial.

Lancet Neurol. 2010;9:959-968.

8. Matı́as-Guiu J, Ferro JM, Alvarez-Sabı́n J, et al; TACIP Investi-

gators. Comparison of triflusal and aspirin for prevention of vas-

cular events in patients after cerebral infarction: the TACIP

Study: a randomized, double-blind, multicenter trial. Stroke.

2003;34:840-848.

9. Kim YS, Jung EA, Shin JE, et al. Daio-Orengedokuto inhibits

HMG-CoA reductase and pancreatic lipase. Biol Pharm Bull.

2002;25:1442-1445.

10. Cho KH, Jung WS, Park SU, et al. Daio-Orengedokudo works as a

cell-proliferating compound in endothelial cells. Can J Physiol

Pharm. 2004;82:380-386.

11. Cho KH, Kim YS, Bae HS, et al. Inhibitory effect of Chunghyul-

dan in prostaglandin E2 and nitric oxide biosynthesis of

lipopolysaccharide-induced RAW 264.7 cells. Biol Pharm Bull.

2004;27:1810-1813.

12. Yun SP, Jung WS, Park SU, et al. Anti-hypertensive effect of

Chunghyul-dan (Qingxue-dan) on stroke patients with essential

hypertension. Am J Chin Med. 2005;33:357-364.

13. Cho KH, Kang HS, Jung WS, Park SU, Moon SK. Efficacy and

safety of Chunghyul-dan (Qingxie-dan) in patients with hyperch-

olesterolemia. Am J Chin Med. 2004;33:241-248.

14. Cho KH, Ji NG, Jung WS, et al. Chunghyul-dan for the prevention

of stroke progression in silent brain infarction. J Korean Oriental

Med. 2005;26:77-84.

15. Cho KH, Noh KH, Jung WS, et al. A preliminary study on the

inhibitory effect of Chunghyul-dan on stroke recurrence in

patients with small vessel disease. Neurol Res. 2008;30:655-658.

16. Special report from the National Institute of Neurological Disor-

ders and Stroke. Classification of cerebrovascular disease III.

Stroke. 1990;21:637-676.

17. Hayakawa J, Noda N, Yamada S, Mikami E, Uno K. Studies on

physical and chemical quality evaluation of crude drugs prepara-

tions. III. Analysis of gardenia fruits and its preparations [in Japa-

nese]. Yakugadu Zasshi. 1986;105:996-1000.

18. Kim TK, Jung WS, Park SW, Cho KH, Kim YS. Comparison of

efficacy and safety between Chunghyul-dan (HH-333) and ator-

vastatin (Lipitor®). J Korean Oriental Int Med. 2003;24:837-845.

19. Jin C, Moon SK, Cho SY, et al. The effect of Chunghyul-dan on

hyperventilation-induced carbon dioxide reactivity of the middle

cerebral artery in normal subjects: a dose-dependent study. Evid

Based Complement Alternat Med. 2017;2017:4567217.

Jung et al 5

http://orcid.org/0000-0002-1857-3515
http://orcid.org/0000-0002-1857-3515
http://orcid.org/0000-0002-1857-3515


<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


