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ABSTRACT: Commonly called Psyllium (Ispaghula Psyllium,
Plantago ispaghula and Plantago ovata), has a long history of use
as a dietary fiber supplement, primarily as a gentle bulle-forming
laxative to promote the regulation of large bowel function, but it
has as well a potential role in the treatment and prevention of
bowel diseases such as diverticulosis, irritable bowel syndrome
and inflammatory bowel disease, and could even play a protective
role in the prevention of colon cancer. During the last decade,
dietary supplementation with Psyllium has been shown to lower
blood cholesterol level (especially LDL cholesterol) and to maintain
blood glucose homeostasis, which together are the most effective
preventive measures against diabetes and cardiovascular diseases.
Much interest is being shown by the general public, the scientific
community, and federal US regulators in the medical application
of foods with specific health benefits (functional foods), foods
that favorably modify physiologic function. There is also
considerable interest in health claims by the industry to produce
Sfunctional foods and ro ensure efficacy of action. The intent of
this review is to summarize the functional benefits of Psyllium
[fiber consumption and to explore the potential application this
[iber has for first-line dietary prevention of these diseases and

disorders.
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INTRODUCTION
Commonly called Psyllium (Ispaghula Psyllium, Plantago
ispaghula and Plantago ovata), has a long history of use as a dietary

fiber supplement, primarily as a gentle bulk-forming laxative to
promote the regulation of large bowel function. Also, during the
last decade, dietary supplementation with psyllium has been shown
to lower blood cholesterol levels, and especially LDL cholesterol
(Williams ez al., 1995; Brown et al., 1999; Anderson et al., 2000a;
Anderson ez al., 2000b) as well as to maintain blood glucose
homeostasis, which together are the most effective preventive
measures against diabetes and cardiovascular diseases (CVD).
Considering that cardiovascular diseases is one of the major causes
of death in most Western countries, and that dietary intervention
should be the first-line approach, increasing soluble dietary fiber
has been recommended as safe and practical for cardiovascular
disease prevention.

Much interest has been shown internationally by the general
public, the scientific community, and federal US regulators in the
medical application of foods with specific health benefits
(functional foods), foods that favorably modify physiologic
function. There is also considerable interest in health claims by the
industry to produce functional foods and to ensure efficacy of
action. The intent of this review is to summarize the documented
functional benefits of Psyllium fiber consumption.

WHAT IS PSYLLIUM ?

According to the European Pharmacopoeia, Psyllium seed
(Psyllii semen) consists of the ripe, whole, dry seeds of Plantago
afra L. (Plantago psyllium L.) or Plantago indica L. (Plantago arenaria
Waldstein and Kitaibel). Husk and seeds from Plantago ovata
(Plantaginis ovatae) is however commonly also referred to as
Psyllium, although the correct definition of Plantago ovata Forssk.
(P ispaghula Roxb.) is Ispaghula husk and seeds. Ispaghula, or
commonly psyllium husk, consists of the episperm and collapsed
adjacent layers removed from the seeds of Plantago ovata Forssk
and are obtained by milling the seed to remove the hulls. We are,
in this review of Psyllium, referring to water-soluble fiber derived
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from all above mentioned plants.

The physiologically active component of psyllium husk is shown
to be a highly branched, neutral arabinoxylan consisting of a xylose
backbone and arabinose- and xylose-containing side chains. In
contrast to arabinoxylans in cereal grains that are extensively
fermented, psyllium husk possesses a structural feature, as yet
unidentified, that hinders its fermentation by typical colonic
microflora (Marlett and Fischer, 2003). Psyllium is classified as a
mucilaginous fiber due to its powerful ability to form a gel in
water and through animal and human feeding experiments, it has
been shown that a gel-forming fraction, amounting to some 55—
60% of the husk, is responsible for both the laxative and cholesterol-
lowering activities (Marlett and Fischer, 2002). Other viscous,
non-nutrient polysaccharides, such as B-glucans and pectins, lower
blood cholesterol levels by the same mechanism as psyllium, but
these substances have negligible effects on bowel function. They
are rapidly and completely fermented in the gut, whereas psyllium
husk largely survives, increasing stool output and imparting a gel-
like consistency to the excreta (Marteau ez al., 1994; Marlettand
Fischer, 2003; Fischer ez al., 2004).

PSYLLIUM AND GASTROINTESTINAL REGULATION

Constipation and diarrhea

Most dietary fiber sources promote laxation by increasing
colonic contents, which stimulate propulsion. Unfermented or
incompletely fermented fiber and the accompanying moisture it
holds contributes to increase stool mass. These fibers also provide
substrate for microbial growth and induces therefore a greater
bacterial mass (Stephen and Cummings, 1980; Chen et al.,
1998), another factor for increased colonic content. Another
benefit is that psyllium containing stools contains an unfermented
gel which functions as an emollient and lubricant leading to a
greater ease of passage of the stools (Marlett etal., 2000). Psyllium
fiber is widely used as a fiber supplement for the treatment of
constipation and has in clinical trials repeatedly reported
significantly increased levels of stool moisture, as well as wet and
dry stool weight in healthy subjects (Prynne and Southgate,
1979; Spiller et al., 1979; Stevens et al., 1988; Tomlin and
Read, 1988; Gelissen et al., 1994; Marteau etal., 1994; Levitt et
al., 1996; Marlett et al., 2000) and in patients with
gastrointestinal disease (Eastwood et al., 1978; Kumar et al.,
1987; Prior and Whorwell, 1987; Thorburn et al., 1992;
Gelissen et al., 1994; Ashraf et al., 1995; Cheskin et al., 1995;
McRorie et al., 1998). It has been proposed that each gram of
Psyllium fiber increases stool weight an average of 5.9-6.1g
(Marteau etal., 1994; Marlett et al., 2000) compared with 4.9
- 5.4gand 3.4 - 4.5¢g for consumed wheat bran fiber or oat bran
fiber, respectively (Cummings, 1993; Chen et al., 1998).

On the opposite of the desired effect against constipation, and
because of its great ability to retain water, Psyllium has also been
shown to slow down the gastric emptying time and colon transit,
this being of benefit for individuals with fecal incontinence from
liquid stools or diarrhea (Washington et al., 1998; Bliss et al.,
2001).

Bowel diseases

Psyllium supplementation may be helpful in the treatment of
irritable bowel diseases, inflammatory bowel disease and ulcerative
colitis. While the beneficial effects of Psyllium in treatment of
irritable bowel syndrome is most probably associated with its
anticonstipation activity, the beneficial effects on ulcerative colitis
and inflammatory bowel disease seem to be due to anticonstipation
activity together with increased levels of the short-chain fatty acid
butyrate (Bijkerk ez al., 2004). Anaerobic fermentation of Psyllium
fiber in the intestines results in a considerable production of the
short-chain fatty acids acetate, propionate, and butyrate (Mortensen
eral., 1992; Marteau et al., 1994; Nordgaard ez al., 1996; Pylkas
et al., 2005) which have anti-inflammatory and anti-oxidant
properties (Tedelind ez al., 2007; Hamer ez al., 2008) as well as
being an important source of energy-yielding substrates to the
colonic mucosa (Mortensen and Clausen, 1996).

Psyllium supplementation is widely used also for hemorrhoids
and diverticulitis, although evidence has been questioned (Tan
and Seow-Choen, 2007). Its consumption has been shown to be
beneficial for hemorrhoids with improvement in reduction of
bleeding on contact and of congested hemorrhoidal cushions
(Webster et al., 1978; Perez-Miranda et al., 1996; Alonso-Coello
et al., 2005). The treatment should, however, last more than a
month as no amelioration was noted in another trial of 30 days .
Less evidence is available for the effectiveness of fiber in the treatment
of uncomplicated diverticulitis (Petruzziello ezal., 2006), yet widely
used among patients to relieve overall symptoms.

Other conditions
Colon cancer prevention

Short chained fatty acids and specifically butyric acid nourishes
the colonocytes, which is important in colon cancer prevention
(Clausen et al., 1991). In vitro, butyrate also exerts potent
inhibition of inflammation and carcinogenesis, reinforcing various
components of the colonic defence barrier and decreasing oxidative
stress (Hamer ez al., 2008). As mentioned above, the colonic
anaerobic fermentation of Psyllium yields a considerable
production of this short-chain fatty acid (Mortensen ez al., 1992;
Marteau ez al., 1994; Nordgaard ez al., 1996; Pylkas ez al., 2005)
and therefore its consumption could have a preventive effect against
cancer. Additionally, in vitro assays have proposed that an
antineoplastic activity against cancer cells is provided by phytosterol
beta-sitosterol that has been isolated from Psyllium (Nakamura ez
al., 2004; Nakamura ez a/., 2005). Together with the well known
protective effect of fiber consumption for colon cancer prevention,
strengthen, but doesn’t explain, the possible benefits of Psyllium
supplementation in colon cancer prevention.

Prebiotic effect

Prebiotics are food ingredients that stimulate selectively the
growth and activity of bifidobacteria and lactobacilli in the gut
and thereby benefit health (Cummings and Macfarlane, 2002).
The defining property of prebiotics is their effect on the microflora
of the large bowel (Kanauchi ez 4/, 2003; Rodriguez-Cabezas ez
al.,2003). Poor microbiologic evidences are nevertheless available



concerning the ability of Psyllium derivates to promote the
growth of bifidobacteria in human gut and thus act as a
prebiotic. A recent study suggests that Psyllium seed husk can
be metabolized by bifidobacteria only after partial hydrolysis
(Elli ez al., 2008). This study in women demonstrates that the
bifidogenic potential can only be detected in healthy subjects
with low levels of fecal bifidobacteria before Psyllium
supplementation.

Anti-inflammatory properties

Recent evidence suggests that inflammation may be an important
mediator in the association between consumption of dietary fiber
and CVD. Cross-sectional research has demonstrated an association
between dietary fiber and levels of C-reactive protein (CRP), a
clinical indicator of inflammation (King ez 4., 2003; Ma ez al.,
20006). Less consistent evidence exists for fiber supplementation.
In a randomized crossover intervention trial of a naturally high-
fiber diet (30-g/d) or a Psyllium-supplemented diet (30 g/d), lean
normotensive participants experienced a greater relative reduction
in CRP measurements (40% vs. 10%) than the obese hypertensive
persons (King ez a/., 2007). In another trial, by the same authors,
again, no significant differences were observed in several
inflammatory serum markers including CRP after a Psyllium
supplementation for 3 months (King ez 4., 2008).

PSYLLIUM AND CARDIOVASCULAR DISEASE
PROTECTION

The role of dietary fiber in the prevention of cardiovascular
disease has been the subject of considerable attention in the last
decade. The functional benefits are now very well recognized
and several national agencies concerned about cardiovascular
health are acknowledging a role for fiber and especially soluble
fiber, such as Psyllium, in cholesterol reduction. The FDA was
one of the first national agencies to recognizea role for fiber in
cardiovascular disease risk reduction (FDA, 1998). Products that
contain 0.75 g 8-glucan or 1.78 g psyllium/serving are permitted
to carry a health claim stating that the product “will reduce the
risk of coronary heart disease” (FDA, 1998). The FDA further
determined that 4 servings of these foods are likely to provide the
effective daily dose. In the European Union, a common regulation
on nutrition and health claims made on foods was introduced in
2007 (EC Regulation, 2008). This Regulation provides
opportunities for the use of health claims on foods in Europe,
including reduction of disease risk claims. Although the
Regulation will not be fully implemented until January 2010
some European countries have applied voluntary codes of practice
on health claims for foods, awaiting the Regulation (Asp and
Bryngelsson, 2008). Generally most national codes already claim
that soluble fiber such as {3-glucan or Psyllium reduces cholesterol,
and prevents cardiovascular diseases.

Although not as documented as for cholesterol reduction,
Psyllium supplementation is also widely used for weight control
and to maintain glucose homeostasis that together with cholesterol
reduction are the most effective preventive measures against
cardiovascular diseases.
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Lipid lowering

Already in 1965 it was observed that Psyllium administered as
a hydrophilic mucilloid (i.e., the commercial bulk-forming laxative)
reduced serum triglycerides by 9% after supplementation with
9.6 g psyllium/day for 5 wk (Garvin ezal., 1965). To lower serum
cholesterol thefirst dietary fibers of interest were pectin and guar
gum (Jenkins ez al., 1975); later attention focused on oat 8-glucan
and Psyllium (Brown et al., 1999).

In a large number of studies, Psyllium has generally solidly
proved to lower blood lipid levels, and specially LDL cholesterol
(Anderson et al., 1988; Bell et al.,, 1990; Neal and Balm, 1990;
Pastors ez al., 1991; Everson ez al., 1992; Sprecher et al., 1993;
Gupta et al., 1994; Ganji and Kies, 1996; Olson et al., 1997;
Anderson et al., 2000a; Anderson et al., 2000b; Jenkins et al,
2002; Cicero et al., 2007; Sola et al., 2007; Uehleke ez al., 2008).
Together with LDL cholesterol reductions, results are also observed
in triglycerides and apolipoprotein B with no concluding effect
on HDL-cholesterol. The postprandial exposure to triglycerides
seems to be lower if the meal is supplemented with Psyllium
(Khossousi et al., 2008).

Also in children has the effect of Psyllium been studied for
the control of hypercholesterolemia (Glassman ez a/., 1990;
Dennison and Levine, 1993; Davidson er /., 1996). The
effect of Psyllium to lower LDL-cholesterol serum
concentrations in the management of hypercholesterolemic
children, ranged from 3 to -23%; the effect in HDL-
cholesterol from -4 to 3%; and the effect on triglycerides from
9 to -20% (Moreno et al., 2003).

The mechanism by which Psyllium lowers LDL cholesterol
concentrations is not entirely clear but several mechanisms may
play a synergetic effect (Turley and Dietschy, 1995). The primary
mechanism of action is likely to be related to the ability to stimulate
bile acid synthesis and loss (Kritchevsky and Story, 1974;
Miettinen and Tarpila, 1989). Summing up are as well an increased
fecal fat loss (Ganji and Kies, 1994), and presumably a lower fat
intake (Turnbull and Thomas, 1995) with Psyllium

supplementation.

Diabetes Control

The aim of the management of type 2 diabetes patients is the
normalisation of blood glucose values and HbA1C (American
Diabetes Association, 2005). The advantages of high-fiber diets
for diabetic patients include the lowering of blood glucose and
cholesterol, as well as weight reduction and maintenance. It is
especially soluble fiber that has beneficial effects on carbohydrate
metabolism. Several studies have assessed the effect of Psyllium in
the control of type 2 diabetes (Jarjis ez al., 1984; Pastors et al.,
1991; Frati Munari ez al., 1998; Rodriguez-Moran et al., 1998;
Anderson ez al., 1999; Sierra et al., 2001; Sierra er al., 2002;
Moreno et al., 2003; Ziai ez al., 2005; Cicero ez al., 2007; Khossousi
etal., 2008). The percentage change in glucose levels after Psyllium
supplementation ranged from -12 to -20%.

Psyllium may slow the absorption of carbohydrates in the small
intestine, thereby blunting postprandial glucose peaks (Ellis ez al,
1991; Wolever et al., 1991; Fairchild et al., 1996).
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Hypertension

Successful control of hypertension (both systolic and diastolic
blood pressure) is also important in diabetes control. Psyllium, but
not guar gum lowered blood pressure in a 6 months trial of
hypertensive and obese subjects (Cicero ezal., 2007). Nevertheless,
as weight reduction was observed and confounders were not
controlled for, more studies need to confirm these results. Other
studies have not shown any changes in blood pressure (Bell ez 4L,

1990).

Weight control

Psyllium may have a satiating effect on appetite, which may
help people to reduce energy intake by earlier termination of meals
(Delargy ez al., 1995; Turnbull and Thomas, 1995; Cicero ez al.,
2007). Psyllium supplementation (20g pre-meal and another 20g
postmeal) significantly increased feelings of fullness after meals,
and significantly reduced ad libitum fat intake (Turnbull and
Thomas, 1995).

PSYLLIUM AS A FUNCTIONAL FOOD

There are various commercial uses of Psyllium in food,
pharmaceutical and other industries. Although obtaining dietary
fiber from whole foods is preferable because it is accompanied by
additional nutrients and phytochemicals, a fiber supplement should
be recommended to close the fiber gap.

It has been a continuous effort to improve the
physicochemical, functional, sensory, and biological properties
of psyllium for promoting its food utilization and enhancing
its safety. It is a great challenge to disperse psyllium in water or
aqueous solutions even with vigorous agitation because of its
extremely strong water-absorbing capacity. The readers are
referred to an excellent review focused on the approaches to
improve the functionality (Yu ez 4/., 2009). Psyllium is most
frequently added to breakfast cereals, meal replacements, bread,
biscuits and other bakery products to improve the fiber content
of the food but is also added to juices, shakes, yogurt, soups
and even ice creams. It can also be used as a thickener in drinks
or frozen deserts. Although Psyllium fiber has positive
physiologic benefits, its high viscosity could make it difficult
to incorporate into food products and a task is to get it acceptable
to consumers. Their clinical relevance has been questioned
because of the extreme unpalatability of products tested with
high content of viscose fiber (Ellis ez a/., 1991). To incorporate
lower amounts of fiber into different foods during the day is
therefore important to attain the recommended amount for
cholesterol lowering (FDA, 1998).

POSSIBLE ADVERSE EFFECT OF PSYLLIUM
SUPPLEMENTATION

Psyllium may alter nutrient and drug absorption, decrease caloric
availability by reducing food intake or suppressing appetite, increase
bloating and flatulence, cause abdominal pain, and elicit
anaphylactic symptoms. Many studies detected the possible adverse
effects of Psyllium intake, although others demonstrated that
Psyllium is generally safe for human consumption.

Psyllium is known to be the cause of occupational allergy
(thinitis, asthma) in health care and pharmaceutical workers. With
the increased prevalence of consumption due to its cholesterol
lowering effects has led to its recognition as an emerging food
allergen (Lantner ez a/., 1990). Clinical manifestations of allergy
range from upper respiratory tract symptoms on inhalation to
anaphylaxis on ingestion (Khalili ez 2/, 2003)

Fermentation of dietary fiber by anaerobic bacteria in the large
intestine produces gas, which may be related to complaints of
distention or flatulence as well as bloating and diarrhoea. When
dietary fiber is increased, fluid intake should also be increased, and
fiber intake should gradually be increased to allow the
gastrointestinal tract time to adapt (Uehleke ez 4/, 2008). Normal
laxation may be achieved with smaller amounts of dietary fiber,
and the smallest dose that results in normal laxation should be
accepted. Cholesterol reduction however, needs higher doses for
optimal effects and this could compromise the adherence to
treatment.

Potential negative effects of dietary fiber include reduced
absorption of calcium, iron, trace metals, and certain vitamins
(Heaney and Weaver, 1995; Asvarujanon ez al., 2004). It is unlikely
that healthy adults who consume fiber in amounts within the
recommended ranges will have problems with nutrient absorption;
however, dietary fiber recommendations of 25 g/day may not be
appropriate for children and the elderly (Slavin and Greenberg,
2003).

Because of the wide individual variability of responses to dietary
fiber and the potential problems with large doses, the smallest

dose of dietary fiber that produces the desired result should always
be used.

CONCLUSIONS

We consider that strong scientific evidence exists that regular
consumption of Psyllium provides modest reductions in blood
levels of LDL cholesterol as well as total cholesterol. This reduction
does however not appear to have effects on HDL cholesterol
while more research is needed to clarify if Psyllium consumption
reduces ApoA or triglyceride levels. There is good scientific
evidence for the use of Psyllium supplementation for constipation
as most studies observe an increased stool weight, an increase in
bowel movements per day, and a decrease in total gut transit
time. There is also good scientific evidence that Psyllium has an
effective stool bulking effect, against diarrhea. Unclear scientific
evidence exists to relieve or prevent the symptoms of hemorrhoids
or inflammatory bowel disease or irritable bowel syndrome.
Although Psyllium supplementation taken with meals could
improve blood glucose homeostasis, better evidence is necessary
to conclude its benefits for diabetes control. Obesity related
disorders such as dyslipidemia and hyperglycemia could improve
by Psyllium supplementation, but further studies are needed to
elucidate mechanisms involved and how its consumption affects
body weight. Finally, although promising studies attempt to
show anti-carcinogenic effect of Psyllium, and specifically in
colon cancer, more studies are needed to determine if Psyllium
can help prevent cancer.



CONFLICT-OF-INTEREST STATEMENT

None of the authors have any conflict of interests to declare.

REFERENCES

5th edition of the European Pharmacopoeia. The Council of
Europe (EDQM).Online version accessed from http://
online.pheur.org.

Alonso-Coello P, Guyatt G, Heels-Ansdell D, Johanson JE Lopez-
Yarto M, Mills E and Zhou Q (2005) Laxatives for the treatment
of hemorrhoids. Cochrane database of systematic reviews,

CD004649.

American Diabetes Association (2005) Clinical Practice
Recommendations 2005. Diabetes Care28, S1-S79.

Anderson JW, Allgood LD, Lawrence A, Altringer LA, Jerdack
GR, Hengehold DA and Morel JG (2000a) Cholesterol-lowering
effects of psyllium intake adjunctive to diet therapy in men and
women with hypercholesterolemia: meta-analysis of 8 controlled
trials. American Journal of Clinical Nutrition 71, 472-479.

Anderson JW, Allgood LD, Turner J, Oeltgen PR and Daggy BP
(1999) Effects of psyllium on glucose and serum lipid responses
in men with type 2 diabetes and hypercholesterolemia. American

Journal of Clinical Nutrition 70, 466-473.

Anderson JW, Davidson MH, Blonde L, Brown WV, Howard W7,
Ginsberg H, Allgood LD and Weingand KW (2000b) Long-term
cholesterol-lowering effects of psyllium as an adjunct to diet therapy

in the treatment of hypercholesterolemia. American Journal of
Clinical Nutrition 71, 1433-1438.

Anderson JW, Zettwoch N, Feldman T, Tietyen-Clark J, Oeltgen
P and Bishop CW (1988) Cholesterol-lowering effects of psyllium
hydrophilic mucilloid for hypercholesterolemic men. Archives of
internal medicine 148, 292-296.

Ashraf W, Park E, Lof ] and Quigley EM (1995) Effects of psyllium
therapy on stool characteristics, colon transitand anorectal function
in chronic idiopathic constipation. Alimentary pharmacology and

therapeutics 9, 639-647.

Asp N-G and Bryngelsson S (2008) Health Claims in Europe:
New Legislation and PASSCLAIM for Substantiation. Journal of
Nutrition 138, 1210S-1215.

Asvarujanon B, Ishizuka S and Hara H (2004) Inhibitory effects of
psyllium on rat mineral absorption were abolished by reduction of
viscosity with partial hydrolysis. Bioscience, biotechnology, and
biochemistry 68, 1737-1742.

Bell LB, Hectorn KJ, Reynolds H and Hunninghake DB (1990)
Cholesterol-lowering effects of soluble-fiber cereals as part of a
prudent diet for patients with mild to moderate hypercholesterolemia.

Psyllium fiber supplementation 5

American_Journal of Clinical Nutrition 52, 1020-1026.

Bijkerk CJ, Muris JW, Knottnerus JA, Hoes AW and de Wit NJ
(2004) Systematic review: the role of different types of fibre in the
treatment of irritable bowel syndrome. Alimentary pharmacology
and therapeutics 19, 245-251.

Bliss DZ, Jung HJ, Savik K, Lowry A, LeMoine M, Jensen L,
Werner C and Schaffer K (2001) Supplementation with dietary
fiber improves fecal incontinence. Nursing research50,203-213.

Broader JH, Gunn IF and Alexander-Williams J (1974) Evaluation
of a bulk-forming evacuant in the management of haemorrhoids.

The British journal of surgery 61, 142-144.

Brown L, Rosner B, Willett WW and Sacks FM (1999)
Cholesterol-lowering effects of dietary fiber: a meta-analysis.
American Journal of Clinical Nutrition 69, 30-42.

Chen H-L, Haack VS, Janecky CW, Vollendorf NW and Marlett
JA (1998) Mechanisms by which wheat bran and oat bran increase
stool weight in humans. American Journal of Clinical Nutrition,

711-719.

Cheskin L], Kamal N, Crowell MD, Schuster MM and Whitehead
WE (1995) Mechanisms of constipation in older persons and
effects of fiber compared with placebo. Journal of the American
Geriatrics Society 43, 666-669.

Cicero AE Derosa G, Manca M, Bove M, Borghi C and Gaddi AV
(2007) Different effect of psyllium and guar dietary
supplementation on blood pressure control in hypertensive
overweight patients: a six-month, randomized clinical trial. Clinical
and experimental hypertension 29, 383-394.

Clausen MR, Bonnen H and Mortensen PB (1991) Colonic
fermentation of dietary fibre to short chain fatty acids in patients
with adenomatous polyps and colonic cancer. Gur32, 923-928.

Cummings JH (1993) The effect of dietary fibre on faecal weight
and composition. In Dietary fibre in human nutrition., pp. 263-
350 [S GA, editor]. Boca Raton, FL: CRC Press.

Cummings JH and Macfarlane GT (2002) Gastrointestinal effects
of prebiotics. British Journal of Nutrition 87 Suppl 2, $145-151.

Davidson MH, Dugan LD, Burns JH, Sugimoto D, Story K and
Drennan K (1996) A psyllium-enriched cereal for the treatment of
hypercholesterolemia in children: a controlled, double-blind,
crossover study. American_Journal of Clinical Nutrition 63, 96-102.

Delargy H]J, Burley V], O’Sullivan KR, Fletcher R] and Blundell
JE (1995) Effects of different soluble: insoluble fibre ratios at

breakfast on 24-h pattern of dietary intake and satiety. European
Journal of Clinical Nutrition 49, 754-766.



6 Psyllium fiber supplementation

Dennison BA and Levine DM (1993) Randomized, double-blind,
placebo-controlled, two-period crossover clinical trial of psyllium fiber
in children with hypercholesterolemia. Journal of Pediarrics 123, 24-29.

Eastwood MA, Smith AN, Brydon WG and Pritchard J (1978)
Comparison of bran, ispaghula, and lactulose on colon function
in diverticular disease. Guz 19, 1144-1147.

EC Regulation (2008) Regulations (EC) No 109/2008 on
nutrition and health claims made on foods. Official Journal of the
European Union 13.2.2008, pp. 14-15. [THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL, editor.

Elli M, Cattivelli D, Soldi S, Bonatti M and Morelli L (2008)
Evaluation of prebiotic potential of refined psyllium (Plantago

ovata) fiber in healthy women. Journal of clinical gastroenterology
42 Suppl 3 Pt 2, S174-176.

Ellis PR, Dawoud FM and Morris ER (1991) Blood glucose,
plasma insulin and sensory responses to guar-containing wheat
breads: effects of molecular weight and particle size of guar gum.

British Journal of Nutrition 66, 363-379.

Everson GT, Daggy BP, McKinley C and Story JA (1992) Effects
of psyllium hydrophilic mucilloid on LDL-cholesterol and bile
acid synthesis in hypercholesterolemic men. Journal of lipid research
33, 1183-1192.

Fairchild RM, Ellis PR, Byrne AJ, Luzio SD and Mir MA (1996)
A new breakfast cereal containing guar gum reduces postprandial
plasma glucose and insulin concentrations in normal-weight human

subjects. British Journal of Nutrition76, 63-73.

FDA (1998) Food labeling: health claims; soluble fiber from certain
foods and coronary heart disease. In Fed Regist [US Food and
Drug Administration, editor.

Fischer MH, Yu N, Gray GR, Ralph ], Anderson L and Marlete JA
(2004) The gel-forming polysaccharide of psyllium husk (Plantago
ovata Forsk). Carbohydrate research339,2009-2017.

Frati Munari AC, Benitez Pinto W, Raul Ariza Andraca C and
Casarrubias M (1998) Lowering glycemic index of food by
acarbose and Plantago psyllium mucilage. Archives of medical
research29, 137-141.

Ganji V and Kies CV (1994) Psyllium husk fibre supplementation
to soybean and coconut oil diets of humans: effect on fat digestibility
and faecal fatty acid excretion. European Journal of Clinical
Nutrition 48, 595-597.

Ganji V and Kies CV (1996) Psyllium husk fiber supplementation
to the diets rich in soybean or coconut oil: hypocholesterolemic
effect in healthy humans. International journal of food sciences and
nutrition 47, 103-110.

Garvin JE, Forman DT, Eiseman WR and Phillips CR (1965)
Lowering of human serum cholesterol by an oral hydrophilic
colloid. Proceedings of the Society for Experimental Biology and
Medicine. Society for Experimental Biology and Medicine (New York,
N.Y.) 120, 744-746.

Gelissen IC, Brodie B and Eastwood MA (1994) Effect of Plantago
ovata (psyllium) husk and seeds on sterol metabolism: studies in

normal and ileostomy subjects. American Journal of Clinical
Nutrition 59, 395-400.

Glassman M, Spark A, Berezin S, Schwarz S, Medow M and
Newman LJ (1990) Treatment of type Ila hyperlipidemia in
childhood by a simplified American Heart Association diet and
fiber supplementation. American journal of diseases of children

(1960) 144, 973-976.

Gupta RR, Agrawal CG, Singh GP and Ghatak A (1994) Lipid-
lowering efficacy of psyllium hydrophilic mucilloid in non insulin
dependent diabetes mellitus with hyperlipidaemia. 7he Indian
Jjournal of medical research 100, 237-241.

Hamer HM, Jonkers D, Venema K, Vanhoutvin S, Troost FJ and
Brummer RJ (2008) Review article: the role of butyrate on colonic
function. Alimentary pharmacology and therapeutics27,104-119.

Heaney RP and Weaver CM (1995) Effect of psyllium on
absorption of co-ingested calcium. Journal of the American Geriatrics

Society 43, 261-263.

Jarjis HA, Blackburn NA, Redfern JS and Read NW (1984) The
effect of ispaghula (Fybogel and Metamucil) and guar gum on
glucose tolerance in man. British Journal of Nutrition51, 371-378.

Jenkins DJ, Newton C, Leeds AR and Cummings JH (1975)
Effect of pectin, guar gum, and wheat fibre on serum-cholesterol.
Lancet 1, 1116-1117.

Jenkins DJA, Kendall CWC, Vuksan V, Vidgen E, Parker T,
Faulkner D, Mehling CC, Garsetti M, Testolin G, Cunnane SC,
Ryan MA and Corey PN (2002) Soluble fiber intake at a dose
approved by the US Food and Drug Administration for a claim of
health benefits: serum lipid risk factors for cardiovascular disease
assessed in a randomized controlled crossover trial. American Journal

of Clinical Nutrition 75, 834-839.

Kanauchi O, Mitsuyama K, Araki Y and Andoh A (2003)
Modification of intestinal flora in the treatment of inflammatory

bowel disease. Current pharmaceutical design 9, 333-346.

Khalili B, Bardana EJ, Jr. and Yunginger ]\ (2003) Psyllium-
associated anaphylaxis and death: a case report and review of the
literature. Annals of allergy, asthma and immunology : official
publication of the American College of Allergy, Asthma, and
Immunology 91, 579-584.



Khossousi A, Binns CW, Dhaliwal SS and Pal S (2008) The
acute effects of psyllium on postprandial lipaemia and
thermogenesis in overweight and obese men. British Journal of
Nutrition 99, 1068-1075.

King DE, Egan BM and Geesey ME (2003) Relation of dietary
fat and fiber to elevation of C-reactive protein. 7he American

Jjournal of cardiology 92, 1335-1339.

King DE, Egan BM, Woolson RE Mainous AG, 3rd, Al-Solaiman
Y and Jesri A (2007) Effect of a high-fiber diet vs. a fiber-

supplemented diet on C-reactive protein level. Arch Intern Med

167, 502-506.

King DE, Mainous AG, 3rd, Egan BM, Woolson RF and Geesey
ME (2008) Effect of psyllium fiber supplementation on C-reactive

protein: the trial to reduce inflammatory markers (TRIM). Ann
Fam Med 6, 100-106.

Kritchevsky D and Story JA (1974) Binding of bile salts in vitro
by nonnutritive fiber. Journal of Nutrition 104, 458-462.

Kumar A, Kumar N, Vij JC, Sarin SK and Anand BS (1987)
Optimum dosage of ispaghula husk in patients with irritable bowel
syndrome: correlation of symptom relief with whole gut transit
time and stool weight. Guz, 28150-28155.

Lantner RR, Espiritu BR, Zumerchik P and Tobin MC (1990)
Anaphylaxis following ingestion of a psyllium-containing cereal.
JAMA : the journal of the American Medical Association 264,
2534-2536.

Levitt MD, Furne ] and Olsson S (1996) The relation of passage
of gas an abdominal bloating to colonic gas production. Annals of
internal medicin 124, 422-424.

Ma Y, Griffith JA, Chasan-Taber L, Olendzki BC, Jackson E,
Stanek EJ, ITI, Li W, Pagoto SL, Hafner AR and Ockene IS (2006)
Association between dietary fiber and serum C-reactive protein.
American Journal of Clinical Nutrition 83, 760-766.

Marlett JA and Fischer MH (2002) A poorly fermented gel from
psyllium seed husk increases excreta moisture and bile acid
excretion in rats. Journal of Nutrition 132, 2638-2643.

Marlett JA and Fischer MH (2003) The active fraction of psyllium
seed husk. 7he Proceedings of the Nutrition Society 62, 207-209.

Marlett JA, Kajs TM and Fischer MH (2000) An unfermented
gel component of psyllium seed husk promotes laxation as a
lubricant in humans. American Journal of Clinical Nutrition72,

784-789.

Marteau B, Flourie B, Cherbut C, Correze JL, Pellier P, Seylaz ] and
Rambaud JC (1994) Digestibility and bulking effect of ispaghula
husks in healthy humans. Guz 35, 1747-1752.

Psyllium fiber supplementation 7

McRorie JW, Daggy BP, Morel ]G, Diersing PS, Miner PB and
Robinson M (1998) Psyllium is superior to docusate sodium for
treatment of chronic constipation. Alimentary pharmacology and

therapeutics 12, 491-497.

Miettinen TA and Tarpila S (1989) Serum lipids and cholesterol
metabolism during guar gum, plantago ovata and high fibre
treatments. Clinica chimica acta; international journal of clinical
chemistry 183, 253-262.

Moreno LA, Tresaco B, Bueno G, Fleta J, Rodriguez G, Garagorri
JM and Bueno M (2003) Psyllium fibre and the metabolic control
of obese children and adolescents. Journal of physiology and
biochemistry 59, 235-242.

Mortensen PB and Clausen MR (1996) Short-chain fatty acids in
the human colon: relation to gastrointestinal health and disease.
Scandinavian journal of gastroenterology. Supplement216, 132-148.

Mortensen PB, Clausen MR, Bonnen H, Hove H and Holtug K
(1992) Colonic fermentation of ispaghula, wheat bran, glucose,
and albumin to short-chain fatty acids and ammonia evaluated in

vitro in 50 subjects. /PEN. Journal of parenteral and enteral nusrition
16, 433-439.

Nakamura Y, Trosko JE, Chang CC and Upham BL (2004)
Psyllium extracts decreased neoplastic phenotypes induced by the
Ha-Ras oncogene transfected into a rat liver oval cell line. Cancer
Letters203, 13-24.

Nakamura Y, Yoshikawa N, Hiroki I, Sato K, Ohtsuki K, Chang
CC, Upham BL and Trosko JE (2005) Beta-sitosterol from
psyllium seed husk (Plantago ovata Forsk) restores gap junctional
intercellular communication in Ha-ras transfected rat liver cells.
Nutrition and cancer 51, 218-225.

Neal GW and Balm TK (1990) Synergistic effects of psyllium in
the dietary treatment of hypercholesterolemia. 7he Southern medical
journal 83, 1131-1137.

Nordgaard I, Hove H, Clausen MR and Mortensen PB (1996)
Colonic production of butyrate in patients with previous colonic
cancer during long-term treatment with dietary fibre (Plantago ovata
seeds). Scandinavian journal of gastroenterology 31, 1011-1020.

Olson BH, Anderson SM, Becker MB, Anderson JW, Hunninghake
DB, Jenkins DJ, LaRosa JC, Rippe JM, Roberts DC, Stoy DB,
Summerbell CD, Truswell AS, Wolever TM, Morris DH and
Fulgoni VL, 3rd (1997) Psyllium-enriched cereals lower blood
total cholesterol and LDL cholesterol, but not HDL cholesterol, in
hypercholesterolemic adults: results of a meta-analysis. Journal of
Nutrition 127, 1973-1980.

Pastors ]G, Blaisdell PW, Balm TK, Asplin CM and Pohl SL (1991)

Psyllium fiber reduces rise in postprandial glucose and insulin



8 Psyllium fiber supplementation

concentrations in patients with non-insulin-dependent diabetes.
The American journal of clinical nusrition 53, 1431-1435.

Perez-Miranda M, Gomez-Cedenilla A, Leon-Colombo T, Pajares |
and Mate-Jimenez ] (1996) Effect of fiber supplements on internal
bleeding hemorrhoids. Hepatogastroenterology43, 1504-1507.

Petruzziello L, Iacopini E Bulajic M, Shah S and Costamagna G
(2006) Review article: uncomplicated diverticular disease of the
colon. Alimentary pharmacology and therapeutics23,1379-1391.

Prior A and Whorwell PJ (1987) Double blind study of ispaghula
in irritable bowel syndrome. Guz28, 1510-1513.

Prynne CJ and Southgate DAT (1979) The effects of a
supplement of dietary fibre on faecal excretion by human subjects

The British journal of nutrition 41, 495-503.

Pylkas AM, Juneja LR and Slavin JL (2005) Comparison of different
fibers for in vitro production of short chain fatty acids by intestinal
microflora. Journal of medicinal food 8, 113-116.

Rodriguez-Cabezas ME, Galvez ], Camuesco D, Lorente MD,
Concha A, Martinez-Augustin O, Redondo L and Zarzuelo A
(2003) Intestinal anti-inflammatory activity of dietary fiber

(Plantago ovata seeds) in HLA-B27 transgenic rats. Clinical
nutrition (Edinburgh, Scotland) 22, 463-471.

Rodriguez-Moran M, Guerrero-Romero F and Lazcano-Burciaga G
(1998) Lipid- and glucose-lowering efficacy of Plantago Psyllium in
type Il diabetes. Journal of diabetes and its complications 12,273-278.

Sierra M, Garcia JJ, Fernandez N, Diez M] and Calle AP (2002)
Therapeutic effects of psyllium in type 2 diabetic patients. European
Journal of Clinical Nutrition 56, 830-842.

Sierra M, Garcia JJ, Fernandez N, Diez MJ, Calle AP and Sahagun
AM (2001) Effects of ispaghula husk and guar gum on postprandial
glucose and insulin concentrations in healthy subjects. European

Journal of Clinical Nutrition 55, 235-243.

Slavin JL and Greenberg NA (2003) Partially hydrolyzed guar
gum: clinical nutrition uses. Nuzrition 19, 549-552.

Sola R, Godas G, Ribalta J, Vallve JC, Girona J, Anguera A, Ostos
M, Recalde D, Salazar ], Caslake M, Martin-Lujan E Salas-Salvado
J and Masana L (2007) Effects of soluble fiber (Plantago ovata
husk) on plasma lipids, lipoproteins, and apolipoproteins in men
with ischemic heart disease. The American journal of clinical
nutrition 85, 1157-1163.

Spiller GA, Shipley EA, Chernoff MC and Cooper WC (1979)
Bulk laxative efficacy of a psyllium seed hydrocolloid and of a
mixture of cellulose and pectin. Journal of clinical pharmacology

19, 313-320.

Sprecher DL, Harris BV, Goldberg AC, Anderson EC, Bayuk
LM, Russell BS, Crone DS, Quinn C, Bateman J, Kuzmak
BR and Allgood LD (1993) Efficacy of psyllium in reducing
serum cholesterol levels in hypercholesterolemic patients on
high- or low-fat diets. Annals of internal medicine 119, 545-
554.

Stephen AM and Cummings JH (1980) Mechanism of action of
dietary fibre in the human colon. Narure284, 283-284.

Stevens ], VanSoest PJ, Robertson JB and Levitsky DA (1988)
Comparison of the effects of psyllium and wheat bran on
gastrointestinal transit time and stool characteristics. Journal of the
American Dietetic Association 88, 323-326.

Tan KY and Seow-Choen F (2007) Fiber and colorectal diseases:
separating fact from fiction. World journal of gastroenterology : WG
13, 4161-4167.

Tedelind S, Westberg F, Kjerrulf M and Vidal A (2007) Anti-
inflammartory properties of the short-chain fatty acids acetate and
propionate: a study with relevance to inflammatory bowel disease.
World journal of gastroenterology : W]G 13, 2826-2832.

Thorburn HA, Carter KB, Boldberg JA and Finlay 1G (1992)
Does ispaghula husk stimulate the entire colon in diverticular

disease? Gut 33, 352-356.

Tomlin ] and Read NW (1988) The relation between bacterial
degradation of viscous polysaccharides and stool output in human

beings. The British journal of nutrition 60, 467-475.

Turley SD and Dietschy JM (1995) Mechanisms of LDL-
cholesterol lowering action of psyllium hydrophillic mucilloid in
the hamster. Biochimica et biophysica acta 1255, 177-184.

Turnbull WH and Thomas HG (1995) The effect of a Plantago
ovata seed containing preparation on appetite variables, nutrient
and energy intake. International journal of obesity and related

metabolic disorders : journal of the International Association for the
Study of Obesity 19, 338-342.

Uchleke B, Ortiz M and Stange R (2008) Cholesterol reduction
using psyllium husks - do gastrointestinal adverse effects limit
compliance? Results of a specific observational study. Phytomedicine

15, 153-159.

Washington N, Harris M, Mussellwhite A and Spiller RC (1998)
Moderation of lactulose-induced diarrhoea by psyllium: effects
on motility and fermentation. 7he American journal of clinical
nutrition 67, 317-321.

Webster DJ, Gough DC and Craven JL (1978) The use of bulk
evacuant in patients with haemorrhoids. 7he British journal of

surgery 65, 291-292.



Williams CL, Bollella M, Spark A and Puder D (1995) Soluble
fiber enhances the hypocholesterolemic effect of the step I diet
in childhood. Journal of the American College of Nutrition 14,
251-257.

Wolever TM, Vuksan V, Eshuis H, Spadafora P, Peterson RD,

Chao ES, Storey ML and Jenkins DJ (1991) Effect of method of
administration of psyllium on glycemic response and

carbohydrate digestibility. Journal of the American College of
Nutrition 10, 364-371.

Yu LL, Lutterodt H and Cheng Z (2009) Beneficial health
properties of psyllium and approaches to improve its functionalities.
Advances in food and nutrition research 55, 193-220.

Ziai SA, Larijani B, Akhoondzadeh S, Fakhrzadeh H, Dastpak A,
Bandarian F, Rezai A, Badi HN and Emami T (2005) Psyllium
decreased serum glucose and glycosylated hemoglobin
significantly in diabetic outpatients. Journal of ethnopharmacology
102, 202-207.

Karp, C.L., Flick, L.M., Park, KW, Softic, S., Greer, TM., Keledjian,
R., Yang, R., Uddin, J., Guggino, W.B., Atabani, S.E, Belkaid, Y.,
Xu, Y., Whitsett, ].A., Accurso, EJ., Wills-Karp, M. and Petasis,
N.A. (2004) Defective lipoxin-mediated anti-inflammatory activity
in the cystic fibrosis airway. Nature Immunology 5, 388-392.

Kent, G., Oliver, M., Foskett, J.K., Frndova, H., Durie, PR.,
Forstner, J., Forstner, G.G., Riordan, J.R., Percy, D. and Buchwald,
M. (1996) Phenotypic abnormalities in long term surviving cystic
fibrosis mice. Pediatric Research40,233-241.

Psyllium fiber supplementation 9



10 Psyllium fiber supplementation




<<
  /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


