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Abstract

Avapeedaka Snehapana is a unique and special method of internal administration of Sneha dravya (unctuous medicine) mentioned in
the classical ayurveda texts. It is mainly indicated in mutravegarodha janya vikara (diseases due to the suppression of urge of
micturition). Because of the lack of adequate review and analysis, this method of administration of snehapana (internal admin-
istration of lipid) is losing its significance from the practices and the concept remains unexplored. The reasons for not being
practiced like other snehana (oleation therapy) procedures are because of the less understanding of the concept of administration,
scattered and minimal textual references. Through this review, we intend to have a detailed analysis on the concept of avapeedaka
snehapana mentioned in the Brihatrayees (Caraka Samhita, Sushruta Samhita, and Ashtanga Hridaya—the 3 main texts of ayurveda)
with its possible practical methods of administration. The role of ghrita (ghee) in inducing the ketogenesis is also analyzed. Being a
ketogenic diet, the benefits of ghrita are interpreted. These efforts may help bring down avapeedaka snehapana into the

mainstream of practice.
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Sneha (lipid) is the essence of an individual and his or her life.'
Snehana (oleation) has a vital role in ayurveda treatments in
both preventive and curative aspect. It can be broadly divided
into bahya snehana (external oleation) and abhyantara sne-
hana (internal oleation). Snehapana (internal administration
of lipid) comes under abhyantara snehana and is the internal
administration of sneha dravya (lipid). Sneha dravya® can be
taila (oil), ghrita (ghee), majja (bone marrow), and vasa (mus-
cle fat) individually or in combination. Snehapana is the fore-
most treatment to be done prior to sodhana (purificatory
procedure) and is one among purvakarma (prepurificatory pro-
cedure). On the basis of therapeutics, snehapana® can be clas-
sified based on their action as brhimana (nourishing), samana
(pacifying), and sodhana (purifying).

Avapeedaka Snehapana

Avapeedaka snehapana is a special pattern of oral administra-
tion of sneha. Here Sneha is administered in 2 kala (period) at a
stretch, that is, pragbhakta (before food) and in jeernantha
avastha (after the digestion of food) in Arusva matra (minimal

dose) and uttama matra (maximal dose) respectively.* Uttama
matra and Hrusva matra are the quantities of sneha that digest
in a period of 24 hours and 6 hours, respectively.® The word
Avapeedaka implies the meaning of either peedana (pushing
down) of dosha (bodily humor) or the peedana of ahara
(food).®

Avapeedaka snehapana is considered as pittanilamayagna
(pacifies pitta humor and vata humor). It has a special affinity
toward bladder, thighs, and low back. It is also vrishya (aph-
rodisiac in action).” In the context of Avapeedaka snehapana,
Ayurveda texts mention ghrita as the better choice to reduce
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vatakopa (aggravation of vata) rather than taila even though
taila (sesame oil) is the best vata shamaka (pacifies vata)
Sneha dravya. Taila is not advisable in this condition because
of its baddhavitt and alpamutra swabava® (property to obstruct
feces and scanty urination). Hence, ghrita is the drug/sneha of
choice used in this pattern of snehapana even though various
types of smneha dravya are mentioned for internal
administration.

Indications

Avapeedaka snehapana is indicated in specific conditions like

e mutra vegavarodha janyavikara chikitsa (management
of diseases due to the suppression of micturition reflex)

e mutra udavarta chikitsa (management of the obstruction
of urine)

e adhonabhigatavata chikitsa (neurological conditions
below the umbilicus)

e arshachikitsa (management of hemorrhoids).

In mutra vegavarodha janyavikara and mutravaha sroto-
dushti (vitiation of channels of urine), we can find the apana
vayu (1 among the 5 types of vata humor) vaigunya (abnorm-
ality). Avapeedaka snehapana brings kledana (to bring of lubri-
cation) to the mutravahasrotas (channels of urine) and
anulomana (appropriate direction, generally downwards) of
apana vata.

In adhonabhigata vata,” avapeedaka snehapana is adminis-
tered as pragbhakta, that is, the food has to be taken after
consuming the ghrita.

In arshachikitsa,'® avapeedaka snehapana is administered
as a last resort. In raktaja arsha, (bleeding hemorrhoids), when
the bleeding does not stop even after conservative manage-
ment, ghee with mamsa rasa (meat soup) is advised, which is
a type of bhrumhana snehapana and is a santarpanachikitsa
(nourishing treatment).

The Possible Methods of Administration
of Avapeedaka Snehapana

The detailed study of the concept has drawn the following ways
of administration

Method |

By early evening, sneha is given in hrusva matra and the food
is administered after a while. Let the patient sip hot water till he
or she sleeps. The next morning, after ascertaining the jeerna-
hara lakshana (status of digestion of the food), uttama matra is
calculated. During sooryodayakala (sunrise) and before the
feeling of hunger uttama matra, sneha is administered. Sneha-
pana acharika vidhi (the diets and regimens to be followed
during and after the snehana) is advised to follow during the
period of snehapana. Rice gruel can be consumed whenever
the patient feels hunger till the procedure ends.

The dose is calculated based on the time taken for digestion
of ghee.

Method 2

During sunrise, Snehapana is administered in Arusva matra and
satmya ahara (compatible food, preferably rice gruel) is given
after 30 to 45 minutes. The time of administration is significant
as it is the ideal time for uthkleshana (secretory). After attain-
ing the jeernahara lakshana and when hunger is felt, uttama
matra is calculated and administered. Snehapana acharika
vidhi is advised to follow during this period. Rice gruel can
be consumed when the patient feels hunger.

Method 3

Hrusva matra: If the condition is not severe, in avarasatwa
(minimal mental capacity) or alpabala (minimal physical
strength) patients, we can go for hrusva matra in pragbhakta,
that is, after sooryodaya kala, snehapana is administered. Rice
gruel is advised as food when the patient feels hunger. This
prayoga (method) can be continued every day till vyadhi
samana (pacification of disease).

Method 4

Uttama matra: If you know the agnibala (digestive strength) of
the patient, directly uttama matra can be administered, that is,
during sunrise snehapana is administered and the patient is
advised to sip hot water frequently. When the person is hungry,
rice gruel is given as food. This is repeated till he or she attains
samyak snigdha lakshana (symptoms of adequate
unctuousness).

Discussion

Pragbhaktha is 1 among the 10 aushadhakala (ideal time for
the administration of medicine).!' It is also named as anna-
dou, which means the medicines administered before food.
Generally, indicated in the apana vata vigunatha jeernathika
prayoga is also called as annannaprayoga (without consum-
ing food)."?

Even though there is an opinion of administering avapeedaka
snehapana in 2 ways, either in uttama matra or hrusva matra,
the peedana of dosha and ahara takes place in both. In method 3,
the quantity of sneha administered is hrusva matra and looks
similar to samana snehapana, whereas in method 4, uttama
matra is administered and it behaves as sodhana snehapana.

The term yojanadwayam' is mentioned in the context of
avapeedaka snehapana and commentators gives an explana-
tion to this term as 2 patterns of snehapana either administering
the hrusva matra and uttama matra together or separately. But
avapeedaka is called so only when both uttama matra and
hrusva matra are administered together as in methods 1 and 2.

In all the indications mentioned above, vilomagati (move-
ment in wrong directions) of apana vata (a type of vata) takes
place and acts as a causative factor. Correcting the path of
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apana vata is done by the administration of sneha, that is,
peedana (compression) of dosha by sneha. This may be the
reason behind a specific name been coined as Avapeedaka.

Mutravegarodha janyavikara'* includes angabhanga (body
pain), asmari (urinary calculi), vastivedana (pain in urinary
bladder), medravedana (pain in penis), vankshanavedana (pain
in the inguinal region). In all these conditions, diuresis is the
line of treatment and frequent micturition is important as it
pacifies the condition.

Lipids are hydrophobic in nature. Almost all the lipids are
digested in the small intestine because of the availability of bile
salts, pancreatic lipolytic enzymes, and intestinal lipase. After
absorption from intestines, lipids are transported to the liver
where they are converted into triglycerides. From the liver, it is
then hydrolyzed and converted into glycerol and fatty acids,
which moves to the target tissues. Glycerol enters the glycoly-
tic pathway for glucose breakdown and it is then used in the
form of energy. Whereas the fatty acid is degraded (B oxida-
tion) into acetyl CoA in the mitochondria, which enters
the Krebs cycle to form CO, + H,O + ATP (adenosine tripho-
sphate). The acetyl CoA at the liver condenses to form
aceto-acetyl CoA, which produces aceto-acetic acid. The
Aceto-acetic acid is reduced to form B-hydroxybutyric acid,
which after decarboxylation forms acetones. Aceto-acetic acid,
acetone, and B-hydroxybutyric acid are together called ketone
bodies. The processes of formation of ketone bodies are called
as ketogenesis.'> The end-products of the ketogenesis process
are the ATP molecules and the H+ ions. Thus, as the ketogen-
esis increases, the water excretion also increases, which will
help in the treatment of the diseases.

Ketogenic Diet

The ketogenic diet is a high-fat, adequate protein, low carbohy-
drate diet that in medicine is used primarily to treat disease.'®
The diet forces the body to burn fats rather than carbohydrates
and increases ketogenesis in the body.'” Ghee induces ketogen-
esis in the body by breaking down of the fatty acid.

The ghee is administered as avapeedaka snehapana and
rakta shali (brown rice) is used as diet in the form of yavagu
(rice gruel). Ghee contains almost 99.5 g of fat with minimal
amount of protein and zero carbohydrate per 100 g while the
gruel of brown rice contains 0.9 g of fat, 2.6 g of protein, and
23 g of carbohydrate. Thus, avapeedaka snehapana shows
similar combination as a ketogenic diet.

Normally, ketone bodies are used without being accumulated
in the body by many tissues with the production of carbon
dioxide and water. The human brain can use an appreciable
amount of ketones bodies during prolonged starvation. Diabetic
mellitus, starvation, high-fat or low-carbohydrate diet, and mus-
cular exercises are the few conditions leading to ketosis.

On low-carbohydrate diet, the energy requirement should
be supplied from the oxidation of fat. For this reason, fats
are mobilized from the depots and brought to the liver,
whose glycogen content is low and gets loaded with fats. Con-
sequently, fat oxidation takes place at a heightened rate and

more ketones are formed. They come out of the cell and enter
the bloodstream and finally eliminated through urine.

In ketosis, the ketones are formed at a faster rate than can be
used. When blood level of ketone bodies rises above the renal
threshold, they are excreted in the urine, which is known as
ketonuria. During ketosis, there is a high amount of acids and
acidity in the urine, so it is associated with acidosis in the body.
During the maintenance of the acid-base balance, Na* ions are
lost from the plasma and body fluids and consequently, there is a
loss of body fluids resulting in the dehydration. Several hormo-
nal changes take place to promote rapid fatty acid mobilization
in the adipose tissue. Pancreatic secretion of insulin is decreased
because of the absence of the carbohydrate; this not only reduces
the rate of glucose utilization by the tissue but also decreases the
fat storage, which favors the fat metabolism. Epinephrine and
norepinephrine, glucocorticoids growth hormones, and thyroid
hormones also have an influence on the fat metabolism.'®

So, it may be understood that avapeedaka snehapana can
also mobilize the fat in the body. Almost 50% fat depositions in
the body are found in the perirenal tissues, mesenteries, and
omentum. These areas are present in the adhonabhi pradesha
(below the umbilicus), which is one among the indications of
avapeedaka snehapana.

The ketogenic diet, as the name implies, also provides
increased blood ketones to support the energy needs of normal
tissues.

Apana vata is responsible for the proper functioning of
micturition, defecation, semen ejaculation, menstrual blood,
and childbirth.'® As apana vayu is hampered in the conditions
like ashmari (urinary calculi), udavarta (upward movement of
vata), and mutrakrichra (dysuria), Avapeedaka snehapana can
be clinically administered. Ketogenic food can increase the
urine output and thereby may have an influence on mutra
vegarodha janya vikara and mutravaha srotodushti.

Ketogenic diet shows neuroprotective effects and studies
show its efficacy for a number of neurological disorders,
including epilepsy, Alzheimer’s disease, Parkinson’s disease,
sleep disorders, headache, traumatic brain injury, amyotrophic
lateral sclerosis, pain, and autism.?® Thus it is understood that
avapeedaka snehapana is an advisable method of treatment for
neurological disorders.

As we do not find any references regarding the number of
days of snehapana to be administered, it is practically admi-
nistered till the attainment of samyak snigdha lakshana.

During snehapana, the diets and regimens mentioned for
snehavidhi*' should be followed. Before initiating the treat-
ment, the physician should assess the kostha (bowel) of the
patient to fix the dose. Depending on the condition of the
patient, sneha dravya is selected. The patient should drink
lukewarm water frequently, but in less quantity, and take kanji
(porridge) only when he or she feel hungry. It is advisable to
prepare porridge with brown rice, which has adequate amount
of protein. Brown rice cooked in the green gram broth can also
be consumed. Those who are incompatible to rice, cooked plain
oats can be taken. Patient must avoid day sleep, exercises,
watching television, using computers, mobile phones, exposure
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to an air conditioner, coolers, journey/rides, reading for a long
duration, and other purificatory procedures. Treatment has to
be continued till the samyak snigdha lakshana®* is observed.

Conclusion

Avapeedaka snehapana, a popular therapy practically adopted
in mutra vegavarodha janya vikara, is also indicated in arsha,
adhonabhigata vata vikara, and mutra udavartachikitsa. Most
of the individuals around us have one or other issue related to
apana vayu due to the suppression of natural urges as a part of
their unhealthy life styles. Avapeedaka snehapana can be prac-
ticed in conditions where apana vayu vigunatha is seen con-
sidering the agni bala of the patient.

Till date, there are no studies conducted on the dose fixation
of avapeedaka snehapana; hence it is a big challenge to deter-
mine an optimum dosage. Avapeedaka snehapana is relatively
untouched and requires further clinical trials and discussions to
understand its wide range of utility.

Acknowledgments

The authors express their gratefulness to their friends, Dr K. P. Nidhin
and Dr Aravind Kumar for their great support. We sincerely thank our
guru, teachers, and family for their blessings.

Author Contributions

Each author has sufficiently participated in drafting the contents into
an article.

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 no financial support for the research, authorship,
and/or publication of this article.

ORCID iD

P. B. Kadambari
P. V. Anandaraman, MD(Ayur), PhD
0689-5039

http://orcid.org/0000-0002-6943-9447
http://orcid.org/0000-0003-

Ethical Approval

As this is a review article, ethical approval is not required.

References

1. Priyavrat Sharma, trans, ed. Chikitsa Sthana. In: Sushruta, ed.
Sushruta Samhita. Varanasi, India: Chaukhambha Visvabharati;
2013:552-683.

2. Vagbhata. Ashtanga Hrdayam, with commentaries sarvangasun-
dara of Arunadatta and Ayurveda rasayana of Hemadri. Murthy
KRS, trans. Varanasi, India: Chowkhamba Krishnadas Academy;
2001:243.

3. Vagbhata. Ashtanga Hrdayam, sutrasthana with commentaries
sarvangasundara of Arunadatta and Ayurveda rasayana of
Hemadri. Murthy KRS, trans. Varanasi, India: Chowkhamba
Krishnadas Academy; 2001:248.

10.

11.

12.

13.

14.

15.

16.

18.

19.

. Vagbhata. Ashtanga Hrdayam, sutrathana with commentaries sar-

vangasundara of Arunadatta and Ayurveda rasayana of Hemadri.
Murthy KRS, trans. Varanasi, India: Chowkhamba Krishnadas
Academy; 2001:54.

. Vagbhata. Ashtanga Hrdayam, sutrathana with commentaries sar-

vangasundara of Arunadatta and Ayurveda rasayana of Hemadri.
Murthy KRS, trans. Varanasi, India: Chowkhamba Krishnadas
Academy; 2001:246.

. Vagbhata. Ashtanga Hrdayam. Sutrasthana, with commentaries

sarvangasundara of Arunadatta and Ayurveda rasayana of Hema-
dri. Murthy KRS, trans. Varanasi, India: Chowkhamba Krishna-
das Academy; 2001:50.

. Sharma H commentary in Hindi. Kashyapa Samhita Sutrastana.

Varanasi, India: Chaukhambha Sanskrit Prathishthana; 1992;23.

. Vagbhata. Ashtanga Hrdayam., sutrathana with commentaries

sarvangasundara of Arunadatta and Ayurveda rasayana of
Hemadri. Murthy KRS, trans. Varanasi, India: Chowkhamba
Krishnadas Academy; 2001:54.

. Agnivesa Caraka, Drdhabala Kasinatha Sastri, Pandeya G.

Caraka Samhita Revised by Caraka and Drdhabala. with
commentary Ayurveda dipika by cakrapanidatta, Varanasi, India:
Chaukhambha Krishnadas Academy; 1969:621.

Agnivesa Caraka, Drdhabala Kasinatha Sastri, Pandeya G.
Caraka Samhita Revised by Caraka and Drdhabala. with com-
mentary Ayurveda dipika by cakrapanidatta, Varanasi, India:
Chaukhambha Krishnadas Academy.; 1969:621.

Vagbhata. Ashtanga Hrdayam. sutrasthana with commentaries
sarvangasundara of Arunadatta and Ayurveda rasayana of
Hemadri. Murthy KRS, trans. Varanasi, India: Chowkhamba
Krishnadas Academy; 2001:218.

Vagbhata. Ashtanga Hrdayam., sutrasthana, with commentaries
sarvangasundara of Arunadatta and Ayurveda rasayana of
Hemadri. Murthy KRS, trans. Varanasi, India: Chowkhamba
Krishnadas Academy; 2001:54.

Vagbhata. Ashtanga Hrdayam, sutrasthana, with commentaries
sarvangasundara of Arunadatta and Ayurveda rasayana of Hema-
dri. Murthy KRSS, trans. Varanasi, India: Chowkhamba Krishna-
das Academy; 2001:54.

Vagbhata. Ashtanga Hrdayam, sutrasthana, with commentaries
sarvangasundara of Arunadatta and Ayurveda rasayana of Hema-
dri. Murthy KRS, trans. Varanasi, India: Chowkhamba Kishnadas
Academy; 2001:53.

Sembulingam K, Sembulingam P. Digestion, absorption and
metabolism of lipids. In: Essentials of Medical Physiology. 6th
ed. New Delhi, India: Jaypee Brothers. 2012;292-297.
Wikipedia. Ketogenic diet. https://en.wikipedia.org/wiki/Keto
genic_diet. Accessed December 14, 2017.

. Deborah. A ketogenic diet, the short version. http://www.drdebor

ahmd.com/ketogenic-diet-short-version-0. Accessed March 28,
2018.

Chatterjee CC. Human Physiology. Volume 1. Kolkata, India:
Kalyani Mukherjee Publishers; 2003:559.

Vagbhata. Ashtanga Hrdayam, Chikitsasthana, arshachikitsa,
with commentaries sarvangasundara of Arunadatta and Ayurveda
rasayana of Hemadri. Murthy KRS, trans. Varanasi, India: Chow-
khamba Krishnadas Academy; 2001:193.


http://orcid.org/0000-0002-6943-9447
http://orcid.org/0000-0002-6943-9447
http://orcid.org/0000-0002-6943-9447
http://orcid.org/0000-0003-0689-5039
http://orcid.org/0000-0003-0689-5039
http://orcid.org/0000-0003-0689-5039
http://orcid.org/0000-0003-0689-5039
https://en.wikipedia.org/wiki/Ketogenic_diet
https://en.wikipedia.org/wiki/Ketogenic_diet
http://www.drdeborahmd.com/ketogenic-diet-short-version-0
http://www.drdeborahmd.com/ketogenic-diet-short-version-0

Kadambari et al

20. Woolf EC, Syed N, Scheck AC. Tumor metabolism, the ketogenic

21.

diet and B-hydroxybutyrate: novel approaches to adjuvant brain
tumor therapy. Front Mol Neurosci. 2016;9:122. doi:10.3389/
famol.2016.00122.

Vagbhata. Ashtanga Hrdayam, sutrathana with commentaries
sarvangasundara of Arunadatta and Ayurveda rasayana of

22.

Hemadri. Murthy KRS, trans. Varanasi, India: Chowkhamba
Krishnadas Academy; 2001:249.

Vagbhata. Ashtanga Hrdayam, sutrathana with commentaries sar-
vangasundara of Arunadatta and Ayurveda rasayana of Hemadri.
Murthy KRS, trans. Varanasi, India: Chowkhamba Krishnadas
Academy; 2001:250.




<<
  /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


