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Toxicological study of Opuntia elatior Mill.,
Fruit (ripen) juice: A folklore medicinal
plant
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Abstract

Objective: Ripen fruit juice of Opuntia elatior Mill, a folklore medicinal plant, is being used by the local
people of Gujarat, to treat anemia and general debility. Though used frequently since long, its fruits have not
been evaluated for their safety aspects on repeated administration. Hence, the present study was planned to
evaluate the acute and long-term toxicity study of O. elatior fruit (ripen) juice in rats. Materials and Methods:
Oral acute toxicity study was carried out by administering the drug once only at the dose of 20.0 ml/kg orally
in rats. For long-term toxicity, O. elatior fruit juice was administered at three different dose levels of 1.8,
9.0, and 18.0 ml/kg orally for 60 consecutive days in rats following AYUSH 170 guideline/WHO guideline.
The effects of the drug on ponderal changes, hematological, biochemical, and histological parameters were
noted down. Results: No significant behavioral changes and sign symptoms of toxicity were observed during
acute oral toxicity study implicating that the sample is relatively safe at 20.0 ml/kg. Long-term toxicity results
showed that O. elatior fruit juice even at a higher dose of 18.0 ml/kg administered for 60 days, did not affect
the parameters studied to a significant level in rats. Conclusion: The doses employed for long-term toxicity
studies were several folds higher than the clinical dose of O. elatior fruit juice. Hence, it is relatively safe for
use at a therapeutic dose level.
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planned to evaluate the acute and long-term toxicity study of
O. elatior Mill fruit (ripen) juice in rats.

MATERIALS AND METHODS
Drug and Chemicals

The ripen fruits of O. elatior were collected from its
natural habitat from surrounding area of Jamnagar, Gujarat,
India. Pharmacognostical studies were carried out for the
authentication in Pharmacognosy laboratory, Institute of
Post Graduate Teaching and Research in Ayurveda, Gujarat
Ayurved University, Jamnagar. Juice was prepared from ripen
fruit of O. elatior by standard maceration in the Department
of Dravyaguna, Institute of Post Graduate Teaching and
Research in Ayurveda, Gujarat Ayurved University, Jamnagar.
The filtered juice was then preserved in an airtight container
until further use. All chemicals used in the study were of
analytical grade.

Animals

Charles’s Foster albino rats were used for the experimentation.
The rats were obtained from animal house attached to Institute
of Post Graduate Teaching and Research in Ayurveda, Gujarat
Ayurved University, Jamnagar. The experimental protocol
was approved by the Institutional Animal Ethics Committee
(TAEC/16/2014/08) in accordance with the guideline formulated
by CPCSEA, India. The animals were exposed to 12 h light,
and 12 h dark cycle with the relative humidity of 50-70%, and
the ambient temperature was 23 + 2°C. All animals were kept
on same environmental conditions. They were fed with Amrut
brand rat pellet feed supplied by Pranav Agro Industries, Baroda
and drinking water was given ad libitum.

Dose Calculation

The dose of the test formulations was calculated by
extrapolating the human dose (20 ml/day) to rat dose
(1.8 ml/kg) based on the body surface area ratio by referring
to the standard table of Paget and Barnes.!”! The test drug was
administered orally by the oral catheter.

Acute Toxicity Study

Acute oral toxicity study for O. elatior fruit (ripen) juice
was carried out following OECD 425 guideline (modified,
adopted 23" March 2006).5°1 Acute toxicity study was
conducted using up and down procedure with five animals
in each group. The drug was administered once orally to
overnight fasted rats at 20.0 ml/kg as highest dose and
observed for 14 days. Mortality, Gross behavior, and other
parameters were closely observed for first 4 h and up to 8 h
on the 1* day and thereafter every 24 h, up to 14 days.
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Long-term Toxicity Study

The study was carried out as per standard guideline for long-
term toxicity test and modified as per experimental need.!!
Rats of either sex weighing 200+20 g were selected. Animals
were kept for acclimatization for one week, and thereafter
they were randomly divided into four groups of six animals.
Group (I) was kept as a control group, received a vehicle as a
distilled water in dose of 10 ml/kg, orally. Group (II) to (IV)
were administered with test drug, juice of fruit of O. elatior
at TED (1.8 ml/kg, orally), TED x 5 (9.0 ml/kg, orally),
and TED x 10 (18 ml/kg, orally) for 60 consecutive days,
respectively. The administration period of the drug for the
long-term toxicity study was decided as per WHO guideline
from the period of clinical use of O. elatior.

The rats were carefully observed daily for any overt and
apparent sign and symptoms of toxicity during the entire
experimental period. The body weight change of individual
rat was noted initially and thereafter weekly during the
study period. At the end of experimental periods, blood was
withdrawn from the retro-orbital puncture under light ether
anesthesia using the capillary tube for estimation of serum
biochemical and hematological parameters. The body weight
of each rat was noted on the last day, and rats were sacrificed.
The abdomen was opened through midline incision to record
the autopsy changes followed by dissecting out the important
organs.

Hematological analysis was performed using an automatic
hematological analyzer (Swelab). The parameters studied
were total red blood cell (RBC), hemoglobin (Hb), packed
cell volume, mean corpuscular volume (MCV), mean
corpuscular Hb (MCH), MCH concentration (MCHC), white
blood cell (WBC), neutrophils percentage, lymphocyte
percentage, eosinophils percentage, monocyte percentage,
and platelet count.

Serum biochemical parameters were estimated using fully
automated biochemical random access analyzer (BS-200,
Lilac Medicare Pvt. Ltd., Mumbai). The parameters studied
were blood sugar,'!! total cholesterol,'?! triglycerides,!
high density lipoprotein (HDL)-cholesterol,!'*! blood urea,!'™
creatinine,!" serum glutamic pyruvic transaminase (SGPT),!”
serum glutamic oxaloacetic transaminase (SGOT),!'8 total
protein,!" albumin, globulin,?” alkaline phosphatase,'®! total
bilirubin,?!! direct bilirubin,?? uric acid,’** and calcium.?*

Bone marrow smear from the femur bone was prepared
using the standard procedure. All the important internal
organs were carefully dissected namely brain, pituitary,
liver, heart, thymus, spleen, kidney, lung, stomach, intestine,
testis, prostate, seminal vesicle, uterus, ovary, adrenal gland,
trachea, aorta, lymph node, and skin. After noting any sign of
gross lesion and ponderal changes of major organs, all were
transferred to 10% phosphate buffered formalin solution
for fixation and later on subjected to dehydrating, wax




embedding, sectioning, and staining with hematoxylin and
eosin for histological evaluation by light microscopy.

Statistical Analysis

The data are expressed as mean + standard error of mean for
six rats per experimental group. Students’ test and one-way
analysis of variance were used to compare the mean values
of quantitative variables among the groups followed by
Dunnet’s multiple #-test for unpaired data to determine the
significant difference between groups at P < 0.05.

RESULT AND DISCUSSION
Acute Toxicity Study

Acute toxicity test results showed that O. elatior did not affect
any behavioral changes and other parameters observed during
the acute toxicity test. O. elatior did not produce any sign and
symptoms of toxicity and mortality up to dose of 20.0 ml/kg
in any of the treated rats which suggest that LD50 value may
be much higher than 20.0 ml/kg by the oral route. This dose is
many folds higher than the therapeutic equivalent dose of test
drugs in rats implicating that the test drug is relatively safe
for clinical use at a therapeutic dose level.

Long-term Toxicity Study

Effect of O. elatior on the percentage change in body weight
[Table 1] showed that weight gain was observed in all three
groups but percentage body weight changes pattern in treated
groups did not differ significantly from the changes observed
in control groups. Body weight change is an important
indicator of gross toxicity. Drastic toxicity or interference
with absorption of nutrients will reflect in the form of body

weight reduction. Since body weight gain pattern in the test,
drug-treated groups did not differ significantly from control
group it can be suggested that the test drug formulation has
no proclivity to produce drastic tissue destruction nor it is
likely to interfere with the absorption of the nutrients. The
results are in conformity with previous toxicity tests of
O. elatior fruit extract which revealed no toxic side effect on
the external morphology and the body weights of the mice up
to 600 mg/kg body weight.>!

Further out of the nine organs for which relative weight were
recorded, O. elatior at all dose levels produced non-significant
increase in relative weight of testis in dose-dependent
manner in comparison to control group while non-significant
increase in relative weight of thymus and prostate at TED
x 10 dose level in comparison to control group [Table 2].
Normally decrease in the weight of the organ is indicative
of loss of tissue mass in that organ, the exception being the
secretory organs in which decrease in weight sometimes is
seen along with increased activity. Here, increase in weight
of reproductive organs such as testis and prostate may be
indicative of stimulation of hormone secretion. In the present
study, there were no any remarkable changes observed in
the relative weight of organs at higher doses of test drugs.
Hence, it may be suggested that the test drug does not seem
to produce any serious toxic effect on the relative weight of
important internal organ in long-term toxicity study.

Analysis of the effect of O. elatior on hematological
parameters [ Table 3] revealed that out of the twelve parameters
studied none of the parameters were found to be affected at
a significant level in comparison to control group. In TED
dose level non-significant decrease in WBC while increase
in neutrophil and monocyte count was observed. In TED
x 5 dose level non-significant decrease in WBC count and
eosinophil. In TED x 10 dose level non-significant increase
in the neutrophil count was seen, but all the values are within

Table 1: Effect of test drug on body weight of rats during different intervals of long-term toxicity study

Days Body weight (g)
Control TED TEDx5 TEDx10

0 233.33+4.94 216.67+11.45 218.33+10.46 196.67+9.55
7 240.83+5.54 211.67+12.76 227.50+13.15 213.33+9.46
14 246.67+7.38 225.00+18.03 246.67+10.85 220.00+6.83
21 255.83+7.90 230.00+17.75 245.00+12.97 226.67+11.52
28 259.17+8.51 227.50+20.36 242.50+10.47 223.33+9.55
35 261.67+8.72 237.00+23.11 245.00+9.31 216.67+12.29
42 261.67+8.72 259.00+£17.49 254.17+10.20 229.00+14.87
49 265.00+8.56 266.00+18.33 256.67+9.97 238.00+11.58
56 253.33+16.67 248.00+22.00 253.33+8.82 224.00+6.78
60 253.33+12.23 245.00+22.02 253.33+8.91 218.75+5.15
% change to initial 8.571 13.07¢ 16.037 11.22¢

Data: Mean+SEM, 1: Increase, SEM: Standard error mean
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Table 2: Effect of O. elatior fruit juice on relative weights of organs in rats during long-term toxicity study

Organ weight Control TED TEDx5 TEDx10
Spleen (mg/100 g) 194.74+8.98 198.68+6.79 171.21+6.05 191.08+12.83
Thymus (mg/100 g) 166.24+7.01 136.99+8.40 147.54+7.48 193.98+63.53
Uterus (mg/100 g) 229.37+62.69 247.38+39.39 211.09+62.69 253.62+119.71
Kidney (mg/100 g) 713.23+35.0 745.69+15.03 699.37+36.33 695.90+22.94
Heart (mg/100 g) 265.89+12.79 270.03+10.50 277.49+8.71 296.13+21.87
Testis (mg/100 g) 680.28+167.02 795.82+267.82 795.77+162.33 822.12+55.85
Prostate (mg/100 g) 112.17+8.35 86.71+17.41 99.73+1.15 164.8+63.91
Seminal vesicle (mg/100 g) 253.84+20.94 233.99+70.72 253.29+60.97 234.65+36.47
Liver (g/100 g) 3.13+0.037 2.96+0.082 2.77+0.10 2.99+0.084

O. elatior: Opuntia elatior

Table 3: Effect of O. elatior fruit juice on hematological parameters during long-term toxicity study

Parameters Control TED TEDx5 TEDx10
TWBC (10%/Cumm) 9300+1218.47 8540.00+823.77 7816.67+974.82 9375.00+2220.13
Neutrophil (%) 27.83+2.52 30.80+5.11 28.00+1.63 31.00+2.27
Lymphocyte (%) 67.00+2.61 63.80+5.51 67.67+1.52 64.00+2.52
Eosinophil (%) 3.00+0.00 2.80+0.37 2.33+0.21 2.75+0.25
Monocyte (%) 2.17+0.17 2.60+0.25 2.00+0.00 2.25+0.25
RBC (10%/pL) 7.88+0.10 8.05+0.32 8.19+0.10 7.99+0.19
Hb (g%) 14.05+0.13 14.20+0.53 14.45+0.17 14.63+0.08
PCV (%) 43.32+0.41 44.16+1.78 45.10+0.48 44 .50+0.57
Platelet (10%/uL) 1050.17+86.30 1128.20+54.83 1154.00+67.54 1116.50+65.53
MCV (fl) 55.05+0.38 54.86+0.34 55.12+0.54 55.80+0.63
MCH (pg) 17.87+0.30 17.62+0.24 17.65+0.32 18.33+0.40
MCHC (g/dL) 32.45+0.35 32.16+0.28 32.03+0.39 32.83+0.36

MCHC: Mean corpuscular hemoglobin concentration, MCH: Mean corpuscular hemoglobin, MCV: Mean corpuscular volume, PCV: Packed
cell volume, Hb: Hemoglobin, RBC: Red blood count, WBC: White blood cells, O. elatior: Opuntia elatior

the normal range.”®! The test drug at all dose level did not
affect the RBC related parameters. If the overall picture is
taken into consideration, the data profile clearly indicates
that the test formulation is not likely to produce any serious
hematological changes. This clearly indicates that at all dose
levels, the test drug do not affect the both cellular and non-
cellular elements of the blood to a significant extent.

Out of 16 biochemical parameters (Table 4), none were
significantly affected by O. elatior at TED, TED % 5, and at
very high dose of TED x 10, even after repeated administration
for 60 days in rats. However, administration of test drug
at TED dose level resulted in non-significant increase in
total cholesterol, triglyceride, and HDL-cholesterol while
at TED x 5 dose level produced non-significant increase in
total cholesterol and HDL-cholesterol level in comparison
to control group. Test drug at TED x 10 dose level resulted
in non-significant increase in triglyceride, HDL-cholesterol,
SGOT, SGPT, total protein, and albumin level in comparison
to control group, but values are still within the normal
range.’”) There were no any drastic changes observed in
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the biochemical parameters in the test drugs treated groups.
Hence, it may be suggested that the test drug does not seem
to produce any serious toxic effect during long-term toxicity
study.

The result of histopathological studies revealed that O. elatior
fruit juice at higher dose level of TED x 10 level did not
produce any changes in cytoarchitecture of brain, pituitary,
liver, heart, thymus, spleen, kidney, lung, stomach, intestine,
testis, prostate, seminal vesicle, uterus, ovary, adrenal gland,
trachea, lymph node, and skin in comparison to control group.

CONCLUSION

From the present study, it can be concluded that O. elatior
fruit (ripen) juice did not produce any sign and symptoms of
acute toxicity and mortality up to dose of 20.0 ml/kg in any of
the treated rats which suggest that LD50 value may be much
higher than 20.0 ml/kg by oral route in rat. The result of long-
term toxicity concluded that test drug at therapeutic dose and




Table 4: Effect of O. elatior fruit juice on biochemical parameters during long-term toxicity study

Parameters Control TED TEDx5 TEDx10
Blood glucose (mg/dl) 96.50+5.02 85.20+2.22 94.33+4.72 105.50+3.40
Cholesterol (mg/dl) 53.83+4.11 60.60+2.80 60.33+7.17 56.75+1.11
Triglycerides (mg/dl) 50.67+9.37 54.40+9.71 48.00+7.56 56.50+8.87
HDL-cholesterol (mg/dl) 32.33+4.04 37.20+£3.60 38.17+4.82 37.00+1.08
Blood urea (mg/dl) 57.17+2.59 60.80+3.57 50.83+3.77 49.0+01.47
Creatinine (mg/dl) 0.60+0.03 0.58+0.05 0.57+0.02 0.50+0.07
SGPT (1U/dl) 67.67+2.70 64.00+£3.79 68.17+4.11 75.75+11.85
SGOT (1U/dl) 131.67+10.88 128.80+13.53 133.17+£13.05 146.25+28.20
Total protein (g/dl) 6.63+0.26 6.90+0.11 7.10+£0.25 7.05+0.22
Albumin (g/dl) 3.13+0.13 3.08+0.15 3.65+0.38 3.43+0.10
Globulin (g/dl) 3.50+0.26 3.82+0.12 3.38+0.28 3.63+0.23
Alkaline phosphatase (1U/dl) 211.17+28.86 188.80+20.91 173.17+24.44 207.75+61.60
Total bilirubin (mg/dl) 0.47+0.06 0.500+0.08 0.40+0.04 0.48+0.05
Direct bilirubin (mg/dl) 0.15+0.03 0.14+0.02 0.10+0.00 0.15+0.03
Uric acid (mg/dl) 0.85+0.18 0.70+0.09 0.73+0.08 0.80+0.09
Calcium (mg/dl) 11.20+0.24 10.90+0.26 10.90+0.27 11.28+0.19

O. elatior: Opuntia elatior, SGPT: Serum glutamic pyruvic transaminase, SGOT: Serum glutamic oxaloacetic transaminase,

HDL: High-density lipoprotein

even at TED x 10 dose level, equivalent of which are not
likely to be ever employed in clinical conditions, for longer

elatior Mill) in Pern and Mexico. Plant Res Dev
1980;12:58-68.

duration of 60 days has not produced any drastic or significant 5. Kuti JO. Antioxidant compounds from four Opuntia
toxic effect on ponderal, hematological, biochemical, and cactus pear fruits varieties. Food Chem 2004;85:527-33.
histopathological parameters in rats. Overall, it can be 6. Chauhan SP. Phytochemical and pharmacological
suggested that O. elatior fruit (ripen) juice is relatively safe screening of fruit of Opuntia elatior Mill. Rajkot: Ph.D.
for use at a therapeutic dose level. Thesis Submitted to Saurashtra University; 2010.
7. Paget GE, Barnes JM. Evaluation of drug activities. In:
Laurence DR, Bacharach AL, editors. Pharmacometrics.
ACKNOWLEDGMENT 1% ed., Vol. 1. London: Academic Press; 1964. p. 50.
8. OECD 425. Acute Oral Toxicity- Up-and-Down-
The authors wish to thank Prof. P. K. Prajapati, Director, Procedure (UDP). OECD Guideline for the Testing of
Institute of Postgraduate Teaching and Research in Ayurveda, Chemicals; 1998.
staffs of Pharmacology Laboratory and Dravyaguna 9. Ecobichon DJ. The Basis of Toxicology Testing. New
Department for their constant support. York: CRC Press; 1997. p. 43-86.
10. The Gazette of India: Extraordinary, Notification, 170.
Guideline for Evaluation of Ayurveda, Siddha and Unani
REFERENCES Drugs and other Traditional Medicines of India. New
Delhi: Department of AYUSH, Ministry of Health and
1. Research Guidelines for Evaluating the Safety and Family Welfare, Government of India; 2008.
Efficacy of Herbal Medicines. Manila, Philippines: 11. Pennock CA, Murphy D, Sellers J, Longdon KJ. A
WHO, Regional Office, Western Pacific Region; 1993. comparison of auto analyser methods for the estimation
2. Sawaya WN, Khatchadourin H, Safi W, of glucose in blood. Clin Chim Acta 1973;48:193-201.
Al-Muhammed HM. Chemical characterization of 12. Roeschlau P, Bernt E, Gruber WA. Enzymatic
prickly pear pulp, Opuntia ficus, O. indica Linn. and determination of total cholesterol in serum. J Clin Chem
manufacturing of prickly pear jam. J Food Technol Clin Biochem 1974;12:226.
1983;18:183-93. 13. McGowan MW, Artiss JD, Strandbergh DR, Zak B.
3. TelesF, Stull J, Brown W, Whitting F. Amino and organic A peroxidase coupled method for the colorimetric
acids of prickly pear cactus (Opuntia ficus, O. indica L.). determination of serum ftriglycerides. Clin Chem
J Sci Food Agric 1984;35:421-5. 1983;29:538-42.
4. Hoffman W. The many uses of prickly pears (Opuntia 14. Dominiczak M, McNamara J, Nauk M, Wiebe D,

International Journal of Green Pharmacy ¢ Oct-Dec 2015 (Suppl) ¢ 9 (4) | S43




15.

16.

17.

18.

19.

20.

Wsarnick G. Measurement of high-density-lipoprotein
cholesterol. In: Rifai N, Warnick GR, Dominiczak
MH, editors. Handbook of Lipoprotein Testing. 2™ ed.
Washington, DC: AACC Press; 2000. p. 819.

Tiffany TO, Jansen JM, Burtis CA, Overton JB,
Scott CD. Enzymatic kinetic rate and end-point analyses
of substrate, by use of a GeMSAEC fast analyzer. Clin
Chem 1972;18:829-40.

Slot C. Plasma creatinine determination. A new and
specific Jaffe reaction method. Scand J Clin Lab Invest
1965;17:381-7.

Bradley DW, Maynard JE, Emery G, Webster H.
Transaminase activities in serum of long-term
hemodialysis patients. Clin Chem 1972;18:1442.
Wilkinson JH, Boutwell JH, Winsten S. Evaluation of
a new system for the kinetic measurement of serum
alkaline phosphatase. Clin Chem 1969;15:487-95.

Tietz NW, editor. Text Book of Clinical Chemistry.
Philadelphia: W. B. Saunders; 1986. p. 579.

Doumas BT, Arends RL, Pinto PC. In: Standard Methods
of Clinical Chemistry. Vol. 7. Chicago: Academic Press;
1972. p. 175-89.

International Journal of Green Pharmacy ¢ Oct-Dec 2015 (Suppl) * 9 (4) | S44

21. Pearlman FC, Lee RT. Detection and measurement
of total bilirubin in serum, with use of surfactants as
solubilizing agents. Clin Chem 1974;20:447-53.

22. Burtis CA, Ashwood ER, editors. Tietz Textbook of
Clinical Chemistry. 3™ ed. Philadelphia, PA: W. B.
Saunders; 1999. p. 1136.

23. Kabasakalian P, Kalliney S, Westcott A. Determination
of uric acid in serum, with use of uricase and a
tribromophenol-aminoantipyrine ~ chromogen.  Clin
Chem 1973;19:522-4.

24. Moorehead WR, Biggs HG 2-Amino-2-methyl-
I-propanol as the alkalizing agent in an improved
continuous-flow cresolphthalein complexone procedure
for calcium in serum. Clin Chem 1974;20:1458-60.

25. Ramyashree M, Krishna R. Ethnomedicinal value of
Opuntia elatior fruits and its effect in mice. J Pharm Res
2012;5:4554-8.

26. Gad SC. The rat: Pathology. In: Gad SC, Chengellis CP,
editors. Animal Models in Toxicology. New York: CRC
Press; 2007. p. 147-217.

Source of Support: Nil. Conflict of Interest: None declared.





<<
  /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


