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The four working
mechanisms of
Bios Life™

An excerpt from a book by
Peter J. Verdegem, Ph.D.

Mechanisms of Bios Life™ for
Cholesterol Management

Over the years, science has attempted to find
different ways to lower or optimize cholesterol
levels. Because cholesterol is part of a number of
processes in the body, there are multiple biochem-
ical pathways that may be used to achieve this
goal. Pharmaceutical products tend to influence
only one mechanism in the body. This is because
most drugs on the market today contain only one
active component that will have an effect on typi-
cally one area in the body. As explained before,
statin medication blocks one enzyme in the body
that is responsible for one reaction of the pathway
to the synthesis of cholesterol. The result is that
statins have only one predominant effect, which
is the lowering of LDL cholesterol. Another drug,
ezetimibe, utilizes the absorption mechanisms of
cholesterol in the digestive tract and blocks ef-
ficient absorption into the bloodstream.

When the current formulation of Bios Life
was being the developed, the scientists realized
that in order to make a very effective natural
product, a multitude of mechanisms had to be
used to influence cholesterol levels. And that is
exactly what happened. Carefully, all scientific
data was assessed that dealt with natural or di-
etary components that had shown a proven effect
on cholesterol levels. Next, the four most prom-
ising mechanisms were chosen and paired with
natural ingredients. An important requirement
for the products was that the ingredients should
be part of common diets of people around the
world. The result was the creating of a completely
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natural product that influenced cholesterol levels
in the blood through four unique and different
mechanisms. Those individual mechanisms are
described in the following chapter.

Mechanism 1: Bile Acid Sequestration

Bios Life’s primary ingredient is soluble
fiber. This macronutrient from the diet is a very
well-known cholesterol-regulating ingredient,
and medical associations advise to consume this
nutrient in greater amounts. The key to the work-
ing mechanism of soluble fiber is called bile acid
sequestration, or trapping the bile acids.

Fat from meals is digested in the intestinal
system using bile and bile acids. Bile is elabo-
rated by the liver. It contains bile acids, choles-
terol, lecithin, and bile pigments, which are all
synthesized by the liver cells. Bile is secreted into
the bile duct that leads directly into the digestive
tract. About 250 ml to 1,500 ml of bile is secreted
per day into the digestive tract. In the periods
between meals, bile is diverted to the gallbladder.

The gallbladder concentrates bile by removal
of salt and water from the stored bile, resulting
in a 5 to 20-fold concentration of the bile acids.
Bile acids in the intestinal tract emulsify lipids,
thereby increasing the surface area available to
fat-digesting enzymes called lipases. After their
function, bile acids are actively recycled by reab-
sorption in the terminal part of the small intestine.
A small fraction of bile acids escapes absorption
and is excreted. The returning bile acids are avid-
ly taken up by the liver and are rapidly resecreted
during the course of digestion.

The primary bile acid is cholic acid, which
is synthesized in the liver using cholesterol as a
building block. Therefore, the cholesterol pool
that is available in the body is utilized to syn-
thesize bile. Since most bile is reabsorbed and
reutilized, the total amount of cholesterol is not
changed due to the bile synthesis. In other words,
if it would be possible to prevent the reabsorption
of bile acids into the bloodstream from the intes-
tinal tract, a mechanism to lower cholesterol in
the body would be identified. This is exactly what
soluble fiber accomplishes in the body.

Fiber is referred to as a mixture of polysac-
charides present in the cells and skins of almost



all vegetables and fruits. It is also a part of the
bark of trees. There are two kinds of fiber: soluble
and insoluble. The soluble fraction of the fiber

is known to have a cholesterol-lowering effect.
Examples of soluble fibers are guar gum, pectin,
and beta-glucans.

When the dissolved fibers reach the intestinal
tract, they start to gel because of the acidic envi-
ronment of the stomach. The gel is known to trap
the bile acids in the intestinal tract, preventing
them from being reabsorbed. When the gel ma-
trix is being excreted from the intestines, the bile
acids go along with it. Since bile acids are made
from cholesterol, removal of bile acids from the
body will reduce the total level of cholesterol.

Not every fiber mixture is equally effective in
lowering cholesterol. Bios Life is comprised of a
unique fiber mixture combined with calcium car-
bonate that has premium bile-acid sequestration
properties. This combination is patented under the
U.S. patents 4,883,788 and 4,824,672. These pat-
ents describe and protect the invention of combin-
ing soluble fiber with calcium carbonate.

Calcium carbonate generates carbon dioxide
when it reaches the acids in the stomach. This
bubbling of CO2 promotes the dissolving and
dispersion of the soluble fiber in the intestinal
tract. This makes the BioSphere gel matrix larger
and faster formed so that bile acid sequestration is
more effective than by other fiber mixtures.

Bios Life includes a combination of differ-
ent soluble fibers, namely guar gum, gum Arabic
(also known as gum acacia), locust bean gum,
pectin, and oat fiber. These fibers are harvested
from different parts of the world.

Guar gum is extracted from the guar bean
where it acts as a food and water store. Also called
guaran, guar gum is primarily the ground endo-
sperm of the seeds from Cyamopsis tetragonolo-
bus. The guar seeds are dehusked, milled, and
screened to obtain the guar gum. It is typically pro-
duced as a free-flowing, off-white, coarse-to-fine
ground powder. The particle size of the guar gum
determines the rate of solubility and gel formation.
Locust bean gum is structurally very similar to
guar gum but has some slight differences in solu-
bility and gel-forming characteristics.

Gum arabic, or acacia, is a substance that
is taken from two sub-Saharan species of the
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acacia tree, Acacia senegal and Acacia seyal. It
is used primarily in the food industry as a sta-
bilizer but has had more varied uses in the past,
including viscosity control in inks. Gum arabic
is a complex mixture of saccharides and gly-
coproteins. It serves as an important ingredient
in soft drink syrups, firm gummy candies like
gumdrops, and in marshmallows. As the name
implies, gum arabic is also found in chewing
gums, where it acts as one of the many factors
that contribute to its texture.

Pectin is a soluble fiber that was first discov-
ered in 1825. Today it is used in fillings, sweets,
as a stabilizer in fruit juices and milk drinks, and
as a source of dietary fiber in foods. The natural
source of pectin is mainly apples and citrus fruits.

Finally, oat fiber is derived from the outer cas-
ing of the oat. It is also a source of beta-glucans
that are naturally occurring in oat, and that are
therefore also present in Bios Life. The source of
the fibers in Bios Life is strictly controlled, and
the manufacturer makes sure that the fibers are not
contaminated with any herbicides or pesticides.

The American Heart Association recognizes the
importance of soluble fiber as well. This institute
has advised that every adult consume at least 30
grams of fiber per day. Sadly, the average Ameri-
can diet only contains about 12 grams of fiber. This
is obviously the result of increasingly bad dietary
habits. Most people are consuming more and more
industrially made foods that have little to do with
the way nature intended them to be. Processing
foods tends to reduce the amount of intact and
therefore functional fiber. Also, the consumption of
fruits and vegetables has steadily decreased.

The cholesterol-lowering potential of soluble
fiber has been proven many times in peer-re-
viewed publications. Table 13 provides a list of
clinical trials that have investigated the potential
of soluble fiber for cholesterol lowering. To limit
the overview to the latest scientific work, only tri-
als from the period 2000 to 2007 were included.
This list was created using PubMed, with the
search terms “fiber” and “cholesterol,” with the
search limits set on “clinical trial with humans.”
Not all information was obtainable from the
abstracts listed at PubMed, therefore certain infor-
mation is left blank.
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Table 13. Overview of clinical trials with soluble fiber in the period 2000 — 2007.

Author, Year N Amount of Fiber | Study Duration ATC (%) ALDL (%) AHDL (%) ATG (%)
(9)

Theuwissen, 2007[41] 40 5 4 wks -5% 0

Poppitt, 2007 [42] 19 6.31 - - -

Pittaway, 2006[43] 47 5 wks -3.90% -4.60%

Wood, 2007[44] 15 12 wks -14.1 +10% -34%

Roberts, 2007[45] 19 2 wks - - -

Grunberger, 2007[46] 66 3 mos -8.20%

Shrestha, 2006[47] 33 7.68 4 wks - -

Roberts, 2006[48] 22 3 wks - - +

Naumann, 2006[49] 47 5 wks -4.80% -1.70%

Wood, 2006[50] 29 3 12 wks -8.90% +12% -38.60%

Ziai, 2005[51] 49 10 8 wks - - +

Martino, 2005[52] 40 8 wks - -

Karmally, 2005[53] 152 3 11 wks -4.50% -5.30%

Robitaille, 2005[54] 34 28 4 wks - - +11.20%

Moreyra, 2005(55] 68 15 8 wks -63mg/dL 0 0

Jenkins, 2005[56] 34 4 wks -29.60%

Behall, 2004[57] 25 6 5 wks - - 0 0

Hall, 2005[58] 38 17-30 4 wks -4.50% -5.40% 0 0

Hoie, 2005[59] 121 8 wks -8% -9.70% 0 0

Trinidad, 2004(60] 21 8 wks -10.80% -9.20% -

Aller, 2004[61] 53 30.5 3 mos -12.80% 0 0

Behall, 2004[62] 18 9.4 5 wks -20% -24% +18% -16%

Jenkins, 2003[63] 13 8.3 4 wks -35% 0 0

Zunft, 2003[64] 29 15 6 wks -10.50% -11.30%

Jenkins, 2003[65] 16 9.8 4 wks -28.60%

Beauchesne-Rondeau, 2003[66] | 3 groups 29 26 days 1% -7% + -

Sprecher, 2002[67] 119 8 wks -7.10% 0 0

Davy, 2002[68] 36 14 12 wks -2.50% -2.50% 0 -6.60%

Tonstad, 2002[69] 130 10-16 24 wks -

Kiris-Etherton, 2002[70] 150 7 wks -5.60% -7.10% + -14.20%

Jenkins, 2002[71] 68 8 4 wks 2.1 - 2.9

Saltzman, 2001[72] 43 45 8 wks - -

Jenkins, 2001[73] 10 55 2 wks -33

Hermansen, 2001[74] 20 20 6 wks -8 -10 -22 0

Vajifdar, 2000[75] 114 10 6 mos 0 - + 0

Anderson, 2000[76] 5.1 26 wks 4.7 -6.7

Chandalia, 2000[77] 13 50 6 wks -6.7 -12.5 -10.2

Morgan, 2000{78] 18 68 8 wks - -

Jenkins, 2000[79] 20 8 wks 8.5 6.4

[T

“0” indicates no significant change;
a significant but unspecified increase.

indicates a significant but unspecified decrease; “+” indicates
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Mechanism 2: Inhibition of Absorption
of Cholesterol from the Diet

The second mechanism by which Bios Life
lowers cholesterol is by preventing the absorption
of cholesterol from food in the digestive tract.
Since this is the only entry point for cholesterol
from sources outside the body, it has been stud-
ied widely by many research institutes and food
manufacturers alike. The key components that
take care of this mechanism are phytosterols from
vegetable oils.

Phytosterols are biomolecules present in
plants. The first part of the name originates from
the Greek word “phuton” which means plant.
The second part of the name, “sterol,” refers to a
chemical structure that is defined as a cyclopen-
tanophenantrine ring structure of cholesterol plus
an alcohol group. Because of this structural part
of phytosterols, they are also known as choles-
terol from plants.

Phytosterols have different functions in
plants, but for us the most important aspect is that
these molecules have a similar chemical structure
to that of animal fat cholesterol. They are found
mainly in vegetable oils, since like cholesterol,
they are fat-soluble.

There are two main types of phytosterols:
sterols and stanols. These two types differ only in
the presence of a double carbon-carbon bond in
the molecular structure. Some of the most com-
mon phytosterols are sitosterol, campesterol, and
stigmasterol. The phytosterol content of some
common foods is listed in Table 14.

Table 14. Phytosterol content in food. Data from
reference [84].

Food Phytosterols

(mg/100 g edible portion)
Corn oil 952
Sunflower oil 725
Safflower oil 444
Soybean oil 221
Olive oil 176
Almonds 143
Beans 76

Corn 70

Wheat 69
Palm oil 49
Lettuce 38
Banana 16
Apple 12
Tomato 7

It was discovered several decades ago that
when phytosterols from soy beans were added to
the diet of chicks, the level of cholesterol in the
blood was reduced [85]. Since then, many stud-
ies have been performed to find out the mecha-
nism by which phytosterols lower cholesterol.
This mechanism is most likely inhibition of cho-
lesterol absorption in the intestinal tract. There
are two sources of cholesterol in the digestive
tract: diet and bile acids. The diet is respon-
sible for roughly 300 mg per day of cholesterol,
whereas biliary cholesterol adds about 1,000
mg per day to the intestinal mix [86]. Studies in
people using test meals show that about 55 per-
cent of cholesterol is absorbed from the intesti-
nal tract into the bloodstream [87].

Cholesterol is poorly soluble in water [88,
89]. The transport of cholesterol in the diges-
tive tract toward the small intestine, where actual
absorption takes place, is therefore mediated by
micelles [90, 91]. Micelles are spherical shapes of
fatty acids and/or phospholipids that are hydro-
philic (water-liking) on the outside, and lipophilic
(fat-liking) on the inside. In this way, the micelles
can travel through the water phase of the intesti-
nal contents and transport fat-soluble molecules,
such as cholesterol, in the inside of the sphere.

Micelles containing cholesterol are then
transported down the intestinal tract until they
reach the brush border membranes, where the
cholesterol can be absorbed into the mucosa.
The brush border membrane is a collective term
for the surfaces of the epithelial cells lining the
cavity of the small intestine, which is studded
with long, flexible hair-like extremities known as
microvilli. These microvilli enlarge the absorp-
tive surface of the cells.

Once the cholesterol has reached the brush
border membrane, it is absorbed by the mucosa.
There are several theories describing the exact
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mechanism by which this happens. One long-
standing hypothesis suggests that cholesterol
absorption is an energy-independent passive
diffusion process in which micellar cholesterol is
in equilibrium with free cholesterol in solution.
This theory would mean that there is no active
mechanism involved in cholesterol transport into
the intestinal cells, but that the cholesterol simply
travels through the cell membranes because there
is a concentration gradient present [92, 93]. The
uptake of cholesterol in this mechanism is regu-
lated by ATP (adenosine triphosphate)-binding
cassette transporters that return cholesterol back
into the intestinal tract once too much cholesterol
has been absorbed, thereby maintaining a balance
in absorption and return of cholesterol [94].

The second theory for cholesterol uptake is
through cholesterol transport proteins. These pro-
teins serve as cholesterol receptors and actively
shuttle cholesterol inside the intestinal cells. They
are selective for cholesterol because the proteins
have a domain (part of the protein structure) that
recognizes the molecular structure of cholesterol
[95-97]. After the cholesterol is absorbed by the
intestinal cells it is converted into lipoproteins,
such as HDL and LDL, before being released into
blood circulation.

How do phytosterols lower cholesterol in
the blood? They reduce the absorption of ani-
mal cholesterol in the digestive tract by 30 to 50
percent when the phytosterols are administered at
maximum dosages [98-100]. The similar organic
structure of phytosterols to cholesterol is the key
to this effect. Phytosterols can take the place of
cholesterol in the above-described mechanisms
because they are able to fool the body and make it
think it is dealing with bad animal fat cholesterol.

Phytosterols compete with cholesterol in
incorporation in the micelles that transport cho-
lesterol down the intestinal tract. The micelles are
more likely to include phytosterols than choles-
terol in the spheres [101-103] because this choice
costs less energy [104]. If that is happening, the
real cholesterol is left out and will not reach the
brush border membrane where the actual absorp-
tion is taking place.

The second site for phytosterol interference
is the transport proteins. The receptor part of the
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protein recognizing the molecular structure of
cholesterol will also interact with phytosterols.
The proteins, however, cannot absorb these phy-
tosterols, and are therefore occupied dealing with
phytosterols when the real cholesterol from food
passes by. As such, the total absorption of choles-
terol is lower.

Figure 26. The organic chemical structure of beta
sitosterol and cholesterol.

HaC

CHg

HO

beta sitosterol

cholesterol

These mechanisms make dietary inhibition
an interesting target for cholesterol lowering.
In earlier times, this may well have been one of
the reasons why our ancestors had no problem
with high cholesterol. It is very likely that they
consumed large amounts of phytosterols because
their diet was mostly plant based [105].

Since the discovery of the cholesterol-lower-
ing effects of phytosterols, many interventional
studies have been performed to investigate to
what extent they can lower cholesterol. Table 15
describes the trials that have been performed us-
ing phytosterols in monotherapy to lower choles-
terol in the period 2000 to 2007. The search terms
in PubMed were a combination of “phytosterols”
and “cholesterol” with the limit set on “clinical
trials in humans.” This table of results does not
discuss the difference between sterols and sta-
nols and combines both types of sterols under the
same group. Also, several studies evaluated the
effect of multiple dosage levels of phytosterols
on serum lipids. Of those studies only one repre-
sentative dose was listed. Not all information was
obtainable from the abstracts listed at PubMed,
therefore certain information is left blank.
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Table 15. Overview of trials with phytosterols to reduce cholesterol published in the period 2000 to 2007.

Author, Year n Amount of Phyto- Study Duration ATC (%) ALDL (%)
sterols (g)
Jakulj, 2005[102] 40 2 4 wks -4.7
McPherson, 2005[103] 52 1.26 6 wks -10.4
Lau, 2005[104] 14 1.8 3 wks -15.1
Lau, 2005[104] 15 1.8 3 wks -26.8
Varady, 2004[105] 21 8 wks -8.2
Noakes, 2005[106] 39 2.0 3 wks -7 -9
Amundsen, 2004[107] 37 1.2 26 wks 9.1 -11.4
Amundsen, 2004[107] 20 1.5 26 wks 9.1 -11.0
Thomson, 2004 [108] 71 1.2 12 wks -1.1
Thomson, 2004 [108] 71 1.6 12 wks -9.6
Clifton, 2004 [109] 58 1.6 3 wks -8.7 -15.9
Clifton, 2004 [109] 58 1.6 3 wks -5.6 -8.6
Clifton, 2004 [109] 58 1.6 3 wks 6.5
Clifton, 2004 [109] 58 1.6 3 wks -5.4
Devaraj, 2004[110] 72 2.0 8 wks -7.2 -12.4
Kozlowska, 2003[111] 42 -11.0
Quilez, 2003[112] 28 3.2 8 wks -8.9 -14.7
Seki, 2004[113] 60 0.45 12 wks -10.3
De Jong, 2003[114] 41 2.3 4 wks -11.0 -14.0
Hendriks, 2003[115] 185 1.6 1 year -4.0 -6.0
Ketomaki, 2003[116] 23 5 wks -9.0 -12.0
Homma, 2003[117] 34 2 4 wks -6.5 9.6
Homma, 2003[117] 36 3 4 wks 5.5 -1.3
Lee, 2003 [118] 85 1.6 4 wks -5.2 -6.8
Cleghorn, 2003[119] 50 2.0 4 wks -8.9 -12.3
Tammi, 2002[120] 45 boys 3 mos -6.0 9.0
Tammi, 2002[120] 36 3 mos -4.0 -6.0
Vanstone, 2002[121] 15 1.8 -1.8 -11.3
De Graaf, 2002[122] 70 1.8 4 wks -6.4 -10.3
Geelen, 2002[123] 31 3.2 3 wks -1.4 -12.2
Lottenberg, 2002[124] 60 1.68 4 wks -10.0 -12.0
Amundsen, 2002[125] 38 1.6 8 wks -1.4 -10.2
Temme, 2002[126] 42 1.6 4 wks -7.0 -10.0
Judd, 2002[127] 53 3.6 wks 9.7
Mussner, 2002[128] 63 1.82 3 wks -3.4 5.4
Nestel, 2001129] 22 2.4 4 wks -13.6
Mensink, 2002[130] 60 3 3 wks -13.7
Christiansen, 2001{131] 155 1.5 6 mos -1.5 -11.6
Maki, 2001[132] 40 2.2 5 wks -6.6 -8.1
Hallikainen, 2000[133] 34 2.04 4 wks -9.2 -12.7
Hallikainen, 2000[134] 22 3.0 4 wks -11.3 -10.4
Theuwissen, 2007[41] 40 5 4 wks -9.60
Varady, 2007[135] 84 8 wks 7.70 -18
Polagruto, 2006[136] 67 3 6 wks -6
Devaraj, 2006[137] 72 2 8 wks -5 -9.40
Castro Cabezas, 2006[138] 20 3 days -15.60

12

Bios Life Science



Shrestha, 2006[47] 33 2.6 8 wks -
Goncalves, 2006[139] 34 2 15 days -9.20 12.20
Jauhiainen, 2006[140] 67 2 5 wks -5.80 10.30
Jakulj, 2006[141] 42 2 4 wks -7.50 -9.20
AbuMweiss, 2006[142] 30 1.8 29 days 0 0
Alhassan, 2006[143] 26 3 9 wks -10 -13
Naumann, 2006[49] 47 5 wks -4.80 -1.70
Saito, 2006[144] 0.5 4 wks - -
Lukaczer, 2006[145] 59 4 12 wks -15.8 14.80
Goldberg, 2006[146] 26 1.8 9 wks - -
Korpela, 2006[147] 164 2 6 wks -6.50 10.40
Yoshida, 2006[148] 34 1.8 3 wks - -
Hallikainen, 2006[149] 76 1.9 10 wks -6-9

9

“0” indicates no significant change;
a significant but unspecified increase.

The results listed in Table 15 provide a clear
case for the cholesterol-lowering effects of phytos-
terols. Although various dosages have been studied
over various study periods, a fair conclusion is
that phytosterols lower total cholesterol and LDL
cholesterol by about 5 to 12 percent over a period
of several weeks. These consistent positive results
of phytosterols have led to the conclusion at the
Food and Drug Administration (FDA) that prod-
ucts containing at least 1.3 grams of phytosterols
per daily dose may carry a qualified health claim.
Considering the fact that the FDA currently allows
only a handful of those qualified health claims to
be made, the case of phytosterols in cholesterol
lowering is considered strong.

Bios Life features phytosterols that are de-
rived from different sources; mainly sunflower
and soybean oil, two very normal components of
the typical diet.

Mechanism 3: Inhibition of the
Liver Synthesis of Cholesterol

Cholesterol in the blood has different sources.
The most significant source of cholesterol in the body
is the body’s own production. In fact, about 75 per-
cent of the cholesterol in the body comes from itself!
The liver is the organ that biochemically synthesizes
cholesterol in a multi-step process from nutrients in
food. A critical step in the synthesis of cholesterol is
the conversion of HMG CoA (3-hyroxy-3-methylglu-
taryl CoA), one of the intermediary products on the
way to cholesterol, to mevalonate.

Bios Life Science
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This step is mediated by an enzyme called
HMG CoA reductase (see Chapter 3.2.1). En-
zymes like this one typically work using the so-
called key-lock principle. They have a cavity in
the structure of the enzyme in which the substrate
(the molecule the enzyme converts) fits. Once a fit
is realized, the enzyme converts the substrate to
the target molecule. In this case, HMG CoA is the
substrate and mevalonate is the target molecule.
This mechanism allows enzymes to be inhibited.
Typically this is accomplished by administering a
non-natural molecule that has a similar structure
to the substrate. This molecule will somehow fit
into the cavity of the enzyme, thereby preventing
the enzyme from doing its usual normal conver-
sion function. Statin medication is an example of
this kind of inhibitor (see Chapter 3.2.1).

The working mechanism of statin medication
is described in detail in Chapter 3.2.1. The third
working mechanism of Bios Life works in a simi-
lar fashion to this principle. Bios Life includes a
natural alternative to synthetic HMG CoA inhibi-
tion. The phytonutrient responsible for this action
is policosanol. The term policosanol refers to
a mixture of certain alcohols from sugar cane.
Policosanol has been heavily researched in Cuba
in several human populations for its cholesterol-
lowering properties. In addition to improving
serum lipids, policosanol reduces LDL oxidation,
decreases platelet aggregation, decreases smooth
muscle proliferation, and improves symptoms of
cardiovascular disease. Side effects are virtually
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non-existent. The mixture can vary based on the
source, but typically it is comprised predomi-
nantly of octacosanol [154]. The mechanism by
which policosanol inhibits cholesterol synthesis is
similar to that of statin medication: it also inhibits
HMG CoA reductase [155], but likely in a slightly
different way [156, 157].

Many trials have been performed proving the
efficacy of policosanol in reducing cholesterol in
humans. Table 16 provides an overview of pub-
lished clinical trials with policosanol as mono-
therapy up until May 2007. The search terms in
PubMed were “policosanol” with “clinical trial in
humans” as limit. Some studies looked at differ-
ent dosing levels in the same study design, but the
table only lists the most relevant dose used in the
study. Not all information was obtainable from
the abstracts listed at PubMed, therefore certain
information is left blank.

Figure 28. Structure of octacosanol, the predomi-
nant alcohol in policosanol.

HgC/\/\/\/\/\/\/\/\/\/\/\/\/\/\OH

One may think that since policosanol uses
the same mechanism to influence cholesterol
synthesis as statin medication does, the ingredi-
ent will have the same side effect profile as statin
molecules. This is not true. All studies that were
performed with policosanol have shown that the
liver parameters are not being elevated due to use
of this component. This is likely due to the fact
that the policosanol molecule, unlike statins, is
not broken down by the liver to be removed from
the body. The toxicity of statins is not due to the
liver inhibition mechanism per se, but to the me-
tabolites that are being created by the destruction
process in the liver.

Table 16. Overview of studies with policosanol in reducing cholesterol in the period up to May 2007.

Author, Year n Amount of Policosanol (mg) Study Duration A Total Cholesterol (%)
Castano 2003, [154] d 8 wks -13.5
Castano 2005, [154] 10 8 wks -16.0
Mas, 2004 [155] 129 5 3yrs -20.1
Mas, 2004 [156] 239 5 2yrs 219
Castano, 2002[157] 36 10 8 wks 21.1
Castano, 2003 [158] 75 10 8 wks -16.4
Castano, 2002 [159] 589 5 12 mos -154
Castano, 2001[160] 29 20 6 mos -15.6
Castano, 2001[160] 30 40 6 mos -17.3
Mirkin, 2001 [161] 56 5 8 wks -12.9
Castano, 2001 [162] 179 5 12 wks -12.8
Crespo, 1999 [163] 53 10 12 wks -14.2
Castano, 1999 [164] 10 8 wks -13.9
Castano, 2000 [165] 244 5 12 wks -12.6
Alcocer, 1999 [166] 63 10 8 wks -15.8
Mas, 1999 [167] 437 5 12 wks -13.0
Batista, 1996 [168] 23 2 14 mos -14.8
Pons, 1994 [169] 22 5 8 wks -8.0
Kassis, 2006[170] 21 10 28 days 0
Cubeddu, 2006[171] 99 20 12 wks 0
Berthold, 2006[172] 143 80 6 wks, 12 wks 0
Greyling, 2006[173) 20 12 wks 0
Dulin, 2006[174] 40 20 8 wks 0

“0” indicates no significant change.
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Bios Life features the policosanol that has been
used in the studies that have shown benefit for
cholesterol lowering. Some inferior products on
the market today are using the cheaper rice bran
wax source, but several studies have shown that
this form of policosanol is not as effective or even
completely lacks efficacy for cholesterol reduction.

Mechanism 4: Enhancing the
Conversion of Cholesterol into Bile Acids

Cholesterol serves many important functions
in the body. As explained in Chapter 2.3.1, cho-
lesterol is the building block for bile acids. As
for all biomolecules, the body uses an array of
enzymes to create bile acids from cholesterol. The
rate-limiting step in this process is performed by
an enzyme called 7a-hydroxylase. This enzyme
converts cholesterol into 7a-hydroxycholesterol,
which is an intermediairy molecule on the way
to cholic acid, one of the bile acids. The research
network of Unicity International has discovered
a novel activator of this enzyme. An extract of
Chrysanthemum morifolium has been shown to
activate 7a-hydroxylase and thereby promote the
removal of cholesterol by its conversion to 7o.-
hydroxycholesterol. By doing so, more bile acids
are synthesized and excreted in the digestive tract.

This mechanism of Bios Life works in col-
laboration with the first mechanism that removes
bile acids from the gut. Chrysanthemum increases
the amount of bile acids made, and soluble fi-
ber increases the removal of the bile acids from
the body. This synergistic mechanism promotes
cholesterol lowering even further. This discovery
was made by Numico Research B.V. out of Wa-
geningen in the Netherlands. They have proven
this effect in in-vitro studies, but up to now, there
have been no human clinical data that show this
biological effect. Numico was able to patent this
discovery in U.S. patent 6,933,291. Unicity has
the sole rights to this patent.

Some readers may recall that the prerequi-
sites for the development of Bios Life stated that
the product had to contain only ingredients that
were part of common diets. You may have never
considered eating a chrysanthemum, but for many
people this flower is consumed daily in the form
of tea. Mainly in Asia, chrysanthemum tea is
believed to have beneficial effects for immune

Bios Life Science

strength and eye health, and is therefore a very
common health tea.

Figure 29. Synthesis of cholic acid from
cholesterol.
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This fourth mechanism completes the unique
cholesterol-lowering technology that is featured
within the Bios Life formula. Of course, it was
not Unicity that discovered the four biological
mechanisms that can be utilized to optimize cho-
lesterol, but it was Unicity’s research network that
realized that these four described mechanisms
would work together in a highly synergistic way.

Today in the marketplace there are many
products that claim to lower cholesterol, but
typically they do this using one individual
mechanism. This is true for most pharmaceu-
ticals as well as for most nutritional products.
The problem with mono-therapy approach is that
typically the effect a dietary supplement has on
one mechanism is not strong enough to make the
product’s effects on cholesterol and other lipids
clinically relevant so that it can be used by doc-
tors and patients. Unicity is the only company
that has made a product that lowers cholesterol
through a unique collection of four mechanisms.
Because of the patents that protect this inven-
tion, there is no other product that may legally
use this technology, not even should they use
other ingredients in the product.

Also, unlike potential competitors on the mar-
ket, Bios Life has many more beneficial effects,
ranging from improved glucose control, increased
nutrient utilization, immune stimulation, and
craving control, as discussed in the next chapters.
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BIO-C ™ DS
[bro sd

DESCRIPTION

Bio-C™ is a vitamin C nutritional supplement.

Bio-C™ i3 a yellow, water-soluble, crystalline powder
pressed into a tablet, Each Bio-C™ tablet consists of a pro-
prietary blend of ascorbyl palmitate, caleium ascorbate, as-
corbic acid, magnesium ascorbate and 75 mg of citrus biofla-
vonoids. In addition to the active ingredients, cach 800 mg
tablet contains dextrose, microcrystalline cellulose, silicon
dioxide, magnesium stearate, and stearic acid.

BENEFITS AND RESEARCH

Vitamin C {ascorbic acid) is a water-soluble vitamin that is
used in the body to form cartilage, collagen, muscles and
blood vessels. Vitamin C is a potent antioxidant that can
protect small molecules such as proteins, carbohydrates,
nucleic acids and lipids from damage caused by lvee radicals
that are generated through the course of normal metabo-
Tism or through exposure to external toxins and pollutants
(e.g. ultravioletl radiation from the sun or smoking). Vitamin
C can also regenerate other antioxidants like vitamin k., Ad-
ditionally, vitamin C is required for the synthesis of carni-
tine. a molecule involved in the transport of fats across the
mitochondrial membrane, as well as the synthesis of norep-
inephrine, a neurotransmitter.'

" THESE STATEMENTS HAVE NOT BEEN EVALUATED
BY THE FOOD AND DRUG ADMINISTRATION, THIS
PRODUCT IS NOT INTENDED TO DIAGNOSE, TREAT,
CURE, OR PREVENT ANY DISEASE.

USAGE

Take one tablet morning and night with a meal.

SAFETY AND WARNINGS
Bio-C™ is well tolerated. Some gastrointestinal discomfort.
may be experienced as with any dielary supplement.

HOW SUPPLIED

Available in tablets.

REFERENCES

Carr, AC and Frei B. (1999), American Journal ol Clinical
Nutrition 96: 1086-1107,

Jacob, RA and Sotoudeh (. (2002). Nutrition in Clinical
Care 5: 66-74.

Deruelle F, Baron B. (2008), Journal of Alternative and
Complementary Medicine 14:1291-1298.

Levine M, Rumsey SC, Daruwala R, Park JB, Wang Y.
(1999), The Journal of the American Medical Association
281: 1415-1423.

BIOS LIFE® CARDIO DS
\bi-0 8 Lf kiird-e-d
Advanced Fiber and Nutrient Drink

DESCRIPTION
Bios Life® Cardio is a fiber based, vitamin rich nutritional
supplement. Bios Life® Cardio containg a blend of soluble
and insoluble fibers, phytosterols, policosanol, an extract of
Chrysanthemum morifolium, vitamins, and minerals that
when combined with a healthy diet and exercize mayv lower
total serum cholesterol, lower triglyceride levels and reduce
the risk of heart disease.
Bios Life® Cardio is light orange in color, It is a hyvgroscopic
alline powder that is generally soluble in water. Rach
serving of Bios Life® Cardio contains 3 g of fiber, 1 g of phv-
tosterols, 6 mg of policosanol, and 12.5 mg of an extract of
Chrysamthemum morifolinn. In addition Lo these active in-
| gredients, each serving of Bios Life® Cardio contains mal-
todextrin, citric acid, orange juice powder, sucralose and
orange flavor.
BENEFITS AND RESEARCH
It's estimated that Americans consume 10-12 g of total fiber
per day, less than half the amount of the recommended daily
intake. Epidemiological and clinical studies have correlated

low daily fiber intake with higher incidences of hyperinsu-

linemia, hypercholesterolemia, and elevated risks of cardio-

vascular disease.

Bios Life® Cardio iz a nutritional supplement designed to

increased daily fiber intake. Each serving of Bios Life®

Cardio contains three grams of dietary fiber. When taken

three times a day this achieves nearly half of the recom-

mended daily value of fiber. Fiber supplementation has

been shown to decrease preprandial and postprandial glu-

| cose levels and lower LDL cholesterol and apolipoprotein B
levels.

| In addition to fiber supplementation, Bios Life® Cardio con-
tains a patented blend of phytosterols, policosanol, Chry-
santhemum morifolium, vitaming and minerals. This blend
of ingredients optimizes cholesterol levels through a combi-
nation of four mechanisms. First, the soluble fiber matrix
prevents cholesterol reabsorption in the gastrointestinal
tract through bile-acid sequestration. Second, the phytoster-
ols reduce dietary abzorption of cholesterol. Third, poli-
cosanol inhibits hepatic synthesis of cholesterol mediated
through TIMG-CoA reductase. Fourth, Chrysanthemum
morifolium provides phytonutrients that enhance conver-
sion of cholesterol to T-a-hydryoxycholesterol. The four
mechanisms provide a svnergislic approach to oplimizing
cholesterol levels, Research has shown that this product
may serve as a first line treatment option for mild hyper-
cholesterolemia, as well as adjunct therapy for lipid lowex-
ing pharmaceutical intervention.
SUGGESTED USAGE
Dissolve the contents of one packet or one scoop into 8 to
10 fl. 0z. of liquid (water or juice) and stir vigorously. Drink
immediately. Use 15-20 minutes prior to meals up to three
times daily.
SAFETY AND WARNINGS

| Bios Lifett Cardio is well tolerated. There may be mild gas-
trointestinal discomfort, such as increased flatulence or
loose stools, during the first month of initial use due to the
increased uptake of dietary fiber. This GI disturbance usu-
allv disappears within the first thirty days. If the Gl dis-
comfort. per , reduce the number of servings of Bios
Life® Cardio. If the GI discomfort further persists, stop tak-
ing the product and consult your physician. Taking this
product without adequate liguid can result in complications.
1f vou are a diabetic. consult a physician for proper use of
this product, as the chromium may reduce the need for med-
ication
HOW SUPPLIED

| Bios Lifei Cardio is packaged in single-serving foil packets
or in bulk canisters.

REFERENCES

Sprecher, DL and Pearce GL (2002), Metabolism 51:

1166-70.

Verdegem, PJE; Freed, S and Joffe D (2005), American Ti-

abetes Assocation 65th Scientific Sessions, San Diego, CA.

Duenas, Vi Duenas, J; Burke, E and Verdegem, PJE (2006),

7th International Conference on Arteriosclerosis, Thrombo-

sig, and Vascular Biology, American Heart Association, Den-

ver, CO.

Verdegem, PJE (2007), Current Topics in Nutraceutical Re-

search 5: 1-6

US Patent 6,933,291,

* THESE STATEMENTS HAVE NOT BEEN EVALUATED

BY THE FOOD AND DRUG ADMINTISTRATION, THIS
| PRODUCT IS NOT INTENDED TO DIAGNOSE, TREAT,

CURE. OR PREVENT ANY DISEASE.

Shown in Product Identification Guide, page 317

BIOS LIFE D DS
[b1-0s Iif dd
Advanced Fiber and Nutrient Drink

DESCRIPTION

Bios Life D is a nutrient-rich fiber drink mix that containg a
patented complex of soluble and insoluble fibers, vitamins.
and minerals. Each serving of Bios Life D comprising of one
packet or scoop of Bios Life D contains 4.5 grams fiber, com-
prising of 90% of soluble fiber, Added to this fiber mix are
optimal daily levels of several vitamins and minerals.
BENEFITS AND RESEARCH

Bios Life—a good source of dietary fiber—when included as
part of a healthy diet, may help lower your blood cholesterol
levels and reduce your risk of heart disease. Rescarch has
shown thal this produet may serve as a first line trealment
option for mild hypercholesterolemia, as well as adjunct
therapy for lipid lowering pharmaceutical intervention.

In addition to supporting health cholesterol levels, there iz
considerable research that shows that the addition of vis-
cous soluble fibers slows gastric emptying rates, digestion
and the absorption of glucose. The immediate benefit is the

RECEIVE FDA REQUIRED DRUG ALERTS INSTANTLY ONLINE, REGISTER at PDR.net
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reduction in post-prandial glucose metabolism and over the
course of time, significant reductions in glvcated hemoglo-
bin levels (ITbAle) are observed as well. Bios Life D sup-
porte healthy blood glucose levels.

USAGE

First users: diszolve the contents ol one packet or one
scoop into 8 to 10 fl. 0z, of water, mix vigorously and drink
immediately 10 to 15 minutes before the two largest meals.
After fiber adjustment, use as directed above up to three
times daily before every meal.

For detailed dietary information, please see
www.unicityscience.org

SAFETY AND WARNINGS

Bios Life is well accepted. Some users report mild gastroin-
testinal discomfort after first use. This 18 a normal effect of
increased fiber intake and normally disappears within 30
days. Taking this product without adequate liguid can re-
sult in complications.

HOW SUPPLIED

Bios Life D is available in single serving sachets.
REFERENCES

Sprecher, DL and Pearce GL (2002), Metabolism 51:
1166-70.

Verdegem, PJE: Freed, S and Joffe 1) (2005), American Di-
abetes Assocation 6G6th Scientific Sessions, San Diego, CA.
Slavin, JL. (2005) Nutrition 21: 111-0418.

Delzenne NM, Cani PD, (2005) Current Opinion Clincal Nu-
trition & Metabolic Care 8: 636-640

BIOS LIFE® SLIM ™ DS
[bi-0's Iif slim]
Advanced Fiber and Nutrient Drink

DESCRIPTION

Bios Life® Siim™ is a fiber-based. vitamin-rich nutritional
supplement. Bios Life® Slim"™ contains a blend of soluble
and insoluble fibers, Unicity® 7x technology. phytosterols,
policozanol, an extract of Chrvsanthemum morifolium, vita-
mins, and minerals that when combined with a healthy diet
and exercise may lower total serum cholesterol, reduce the
risk of heart disease and help achieve and maintain a
healthy body weight.

Bios Life® Slim™ is light orange in color. IL is a hygroscopic
crvstalline powder that is generally soluble in water. Each
serving of Bios Lifeid Sim™ contains 4 g of fiber, 1 g of phy-
tosterols, 750 mg of Unicity 7x, 6 mg ol policosanol and
12,5 mg of an extract of Chrysanthemum morifolium. In ad-
dition to these active ingredients each serving of Bios Life®
Slim™ contains maltodextrin, citric acid, orange juice pow-
der, sucralose and orange flavor.

BENEFITS AND RESEARCH

It's estimated that Americans consume 10-12 g of total fiber
per day, less than half the amount of the recommended daily
intake. Epidemiological and clinical studies have correlated
low daily fiber intake with higher incidences of obesity, hy-
perinsulinemia, hypercholesterolemia, and elevated risks of
cardiovascular disease.

Bios Lafe® Shm™ is a nutritional supplement designed to
increase fiber intake. Each serving of Bios Life® Slim"™ con-
tains four grams of fiber. When taken three times a day this
achieves hall of the recommended daily value of fiber. Tiber
supplementation has been shown to decrease preprandial
and postprandial glucose levels: lower LD cholesteral and
apolipoprotein B levels; increase saliety and [acilitate
weight loss.

Tn addition to fiber supplementation, Bios Life® Slim™ con-
tains a patented blend of phvtosterols, policosanol, Chry-
santhemum morifolium, vitamins and minerals. Bios Life®
Slim™ facilitates weight loss through five distinet mecha-
nisms. First, the soluble fiber matrix promotes an increase
in satiety. Sccond, Bios Life Sim™ improves cholesterol
levels. Reduetion in LDL content removes a potent inhibitor
of lipolysis. Third, Bios Life® Slim"™ improves blood glucose
levels. Maintaining appropriate serum glucose levels re-
duces hyperinsulinemia and promotes insulin sensitivity.
Reducing insulin levels permits fatty acid oxidation to oc-
cur. Fourth, Bios Life® Sim™ restores appropriate leptin
signaling. Lastly, Bios Life® Slim"™, reduces triglyceride
levels allowing for leptin to cross the blood-brain barrier
and effect its mechanism of action. Research has shown that
this product may serve as a first line treatment option for
mild hypercholesterolemia, as well as adjunct therapy for
lipid lowering pharmaceutical intervention.

SUGGESTED USAGE

Dissolve the contents of one packet or one scoop into 8 to
10 fl. oz of liquid (water or juice) and stir vigorously, Drink
immediately. Use 15-20 minutes belore meals up o three
times daily.

FREE CME AND LIABILITY REDUCTION SERVICES at PDR.net

SAFETY AND WARNINGS
Bios Lifei Sim™ is well tolerated. There may be mild gas-
trointestinal discomlort, such as increased flatulence or
loose stools. during the fivst month of initial use due to the
increased uptake of dietary fiber. This GT disturbance usu-
ally disappears within the first thirty dayvs, II' the GI dis-
comfort persists, reduce the number of servings of Bios
Life®® Slim™. If the GT discomfort further persists, stop tak-
ing the product and consult vour physician. Taking this
product without adequate liquid can vesult in complications.
If you are a diabetic, consult a physician for proper use of
this product, as the chromium may reduce the need for med-
ication.
HOW SUPPLIED
Bios Life® Sim™ 1s packaged in single-serving foil packets
or in bulk canisters.
REFERENCES
Sprecher, DL and Pearce GL (2002), Metabolism 51:
1166-70,
Verdegem, P Treed. 8 and Joffe D (2005), American Di-
abetes Assocation 65th Scientific Sessions, San Diego, CA.
Slavin, JL, (2005) Nutrition 21: 411-418,
Delzenne NM, Cani PD, (2005) Current Opinion Clineal Nu-
trition & Metabolic Care 8: 636-640
Duenas, V; Duenas, J; Burke, E and Verdegem, PJT (2006),
Tth International Conference on Arteriosclerosis, Thrombo-
sis, and Vascular Biology, American Heart Association, Den-
ver, CO.
Verdegem, PJE (2007), Current Topics in Nutraceutical Re-
search 5: 1-6
US Palent 6,933.291.
* THESE STATEMENTS HAVE NOT BEEN EVALUATED
BY THE TOOD AND DRUCG ADMINISTRATION. THIS
PRODUCT IS NOT INTENDED TO DIAGNOSE. TREAT.
CURE, OR PREVENT ANY DISEASE.

Shown in Product Identification Guide, puge 318
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Overview of clinical
studies with Bios Life™

Clinical Studies on Bios Life

1 Cleveland Clinic, Cleveland Clinic Foundation, Cleveland, OH

Year N Design Intervention = Researchers

2001 99 DBPC 8 weeks Dennis L. Sprecher, Gregory L. Pearce
Outcomes Inclusion BL EOT %0 % vs Placebo
TC 237 227 -4.2% -5.9%
LDL >130 159 145 -8.8% -12.0%
HDL 48 51 6.3% 0.0%
TG 146 119 -18.5% -5.6%
GLU 83 83 0.0% -3.7%
ApoB 139 110 -20.9% -20.9%
Hcy 9.8 8.7 -11.2% -9.1%
Weight 85 84 -1.2% -2.4%
Placebo
TC 242 246 1.7%
LDL >130 158 163 3.2%
HDL 48 51 6.3%
TG 140 122 -12.9%
GLU 82 85 3.7%
ApoB 135 135 0.0%
Hcy 9.4 9.2 -2.1%
Weight 80 81 1.3%

Publications:

Sprecher DL, Pearce GL (2002) Fiber-multivitamin combination therapy: a beneficial influence on
low-density lipoprotein and homocysteine Metabolism 51, 1166-70.
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2 Angeles University Foundation Medical Center, Angeles City, Philippines

Year N Design Intervention = Researchers

2003 103 Open label 4 weeks Edwin B. Balajadia, Amiel S Valerio, Norberto Yumul
Outcomes Inclusion BL EOT %o
TC 267 222 -16.9%

Publications:

Balajadia E, Valerio A, Yumul N. Beneficial effects of Bios Life 2® (Dietary Fiber Supplement) in pa-
tients with dyslipidemia. in 34th Annual Convention of the Philippine College of Physicians. 2004.

3 Diabetes in control #1, Deerfield, IL

Year N Design Intervention = Researchers

1999 15 Open label 12 weeks Steven H. Freed, David J. Joffe
Outcomes Inclusion BL EOT %
TC 210 185 -12%
HDL 35 37 6%
TG 299 173 -42%
GLU pre 150 125 -17%
GLU post 250 160 -36%
HbAlc 9.2 7.8 -15.2%
Weight 208 202 -2.9%

Publications:

Freed S, Joffe D (2000) The Clinical Impact of Fiber Supplementation for the Reduction of Postpran-
dial Blood Glucose and Risk Reduction of Complications from Diabetes Diabetes in Control 12-8.
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4 Diabetes in control #2, Deerfield, IL

Year N Design Intervention  Researchers

2004 78 Open label 90 days Steven H. Freed, David J. Joffe
Outcomes Inclusion BL EOT %
TC 215 184 -14.4%
LDL 129 92 -28.7%
HDL 43 55 27.9%
TG 299 257 -14.0%
GLU pre 173 156 -9.8%
GLU post 278 237 -14.7%
HbAlc 9 8.1 -10.0%
Weight 182 176 -3.3%

Publications:

Freed S, Joffe D (2004) The Clinical Impact of Fiber Supplementation for the Reduction of Postprandial
Blood Glucose and Risk Reduction of Complications from Diabetes II Diabetes in Control 212, 17.

Verdegem P, Freed S, Joffe D. The Clinical Impact of Fiber Supplementation on Cardio-Vascular Risk
Parameters in type-2 Diabetes. in 6th International Conference on Atherosclerosis, Thrombosis and
Vascular Biology. 2005. Washinton, DC, USA.

Verdegem P, Freed S, Joffe D. The Clinical Impact of Fiber Supplementation for the Reduction of
Post-prandial Blood Glucose and Risk Reduction of Complications from Type-2 Diabetes. in 65th
Scientific Session American Diabetes Association. 2005. San Diego, CA, USA.

Verdegem P, Freed S, Joffe D (2005) The clinical impact of fiber supplementation for the reduction of
post-prandial blood blucose and reduction of complications from type-2 diabetes Diabetes 54, A425.
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5 Utah #1, Orem, UT

Year N Design Intervention = Researchers
2005 25 Open label 8 weeks Peter J.E. Verdegem
Outcomes Inclusion BL EOT %o
TC 214 196 -8.2%
> 200 237 211 -10.7%
LDL 131 111 -4.8%
> 130 168 127 -24.5%
> 160 182 127 -30.6%
HDL 48 52 8.3%
<40 32 37 12.0%
TG 176 166 -5.7%
> 150 228 194 -14.9%
Ratio 4.89 4.14 -5.3%
>5.0 6.51 5.04 -24.2%
Publications:

Verdegem P (2007) Viscous soluble fiber combined with phytosterols and policosanol reduces LDL-c
and increases HDL-c in hypercholesterolemia Current Topics in Neutraceutical Research in press,

6 Pacific Rim, The doctor’s clinic, Tamuning, GU

Year N Design Intervention = Researchers
2005 24 Open label 6 weeks Vincent Duenas, Julie Duenas,
Evelyn Burke, Peter Verdegem

Outcomes Inclusion BL EOT %0
TC >200 235 232 -1.4%
LDL >130 157 131 -16.1%
LDL >160 180 150 -16.6%
HDL <40 35 45 27.9%
Risk ratio 5.1 4.3 -15.0%
TC >200 232 229 -1%
LDL >130 150 118 -21%
HDL <40 34 42 23%
Risk ratio 5.2 4.4 -15%

Publications:

Duenas V, Duenas J, Burke E, Verdegem P (2006) A new fiber drink provides a natural first line treat-
ment option in mild hypercholesterolemia Arterioscler Thromb Vasc Biol 26, e53-e107.

Duenas V, Duenas J, Burke E, Verdegem P. A new fiber drink can serve as an adjunct therapy to statin
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medication in mild hypercholesterolemia. in 7th Annual Conference on Arteriosclerosis, Thrombosis
and Vascular Biology. 2006. Denver.

Verdegem P, Duenas V, Duenas J, Burke E. LDL- and HLD-cholesterol optimization using phytonutri-
ent combination therapy: first line intervention and adjunct therapy to statins. in 1st Asian Preventive
Cardiology & Cardiac Rehabilitation Conference. 2006. Hong Kong.

Duenas V, Duenas J, Burke E, Verdegem P (2006) A new fiber drink can serve as an adjunct therapy to
statin medication in mild hypercholesterolemia Arterioscler Thromb Vasc Biol 26, e53-e107.

Duenas V, Duenas J, Burke E, Verdegem P. A new fiber drink can serve as an adjunct therapy to statin
medication in mild hypercholesterolemia. in 7th Annual Conference on Arteriosclerosis, Thrombosis
and Vascular Biology. 2006. Denver.

Verdegem P, Duenas V, Duenas J, Burke E. LDL- and HLD-cholesterol optimization using phytonutri-
ent combination therapy: first line intervention and adjunct therapy to statins. in 1st Asian Preventive
Cardiology & Cardiac Rehabilitation Conference. 2006. Hong Kong.

7 Utah #2, Orem, UT

Year N Design Intervention = Researchers

2006 39 Open label 8 weeks Peter J.E. Verdegem
Outcomes Inclusion BL EOT %
TC 208 185 -11.1%
TC >200 235 206 -12.3%
LDL 120 104 -13.3%
LDL >130 154 120 -22.1%
LDL >160 173 134 -22.5%
HDL <40 25 30 20.0%
TG 210 181 -13.8%
TG >150 310 237 -23.5%

Publications:

Verdegem P, Duenas V, Duenas J, Burke E. LDL- and HLD-cholesterol optimization using phytonutri-
ent combination therapy: first line intervention and adjunct therapy to statins. in 1st Asian Preventive
Cardiology & Cardiac Rehabilitation Conference. 2006. Hong Kong.
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8 Texas, Katy, TX

Year N Design

Intervention

2006 34 Open label 8 weeks

Researchers

Bobbi Horne, Isabel Martinez, Peter J.E. Verdegem

Outcomes Inclusion BL EOT %o
TC 208 178 -14.2%
TC >200 245 195 -21.5%
LDL 127 104 -18.3%
LDL >160 197 141 -28.9%
HDL 46 48 3.5%
HDL <40 35 40 14.4%
TG 182 143 -21.3%
TG >150 242 163 -32.5%
GLU pre 162 134 -17.3%
GLU pre >175 218 155 -28.9%
HbAlc 7.2 6.6, -9.4%
HbAlc >8 9.2 7.8, -15.8%
a after 12 weeks
Publications:

Martinez I, Horne B, Verdegem P. Lipid and glucose optimization using phytonutrient combination

therapy in diabetes. in 8th Annual Conference on Arteriosclerosis, Thrombosis and Vascular Biology.

2007. Chicago.
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Combination
Therapy: a Beneficial
Influence on Low-
density Lipoprotein
and Homocysteine

by Dennis L. Sprecher,
and Gregory L. Pearce

Cleveland Clinic Foundation, Cleveland, OH,
USA

published in

Metabolism, Vol. 51, No 9 (September),
2002: pp 1166-1170
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Fiber-Multivitamin Combination Therapy: A Beneficial Influence on
Low-Density Lipoprotein and Homocysteine

Dennis L. Sprecher and Gregory L. Pearce

Proven effective alternative and adjunctive therapies for lipid lowering could be beneficial for patients with hyperlipidemia.
We evaluated a 90% soluble fiber for its ability to alter lipid, lipoprotein, and homocysteine levels in the setting of
coadministered folate and B vitamins. Patients (n = 119) were randomized to either the fiber and vitamin combination, or
placebo. Fasting lipid, glucose, and homocysteine concentrations, and body mass index (BMI) were obtained at baseline and
weeks 4 and 8. Both between-group (Wilcoxon rank-sum test) and within-group (paired t test) comparisons were used to
evaluate treatment effects. After 6 weeks of a diet therapy (National Cholesterol Education Program [NECP] Step ) run-in
period, subjects in both groups had similar low-density lipoprotein cholesterol (LDL-C) levels (159 mg/dL v 158 mg/dL). The
treated group showed a 7.1% = 11.6% reduction by 4 weeks, which was maintained at 8 weeks (7.9% = 11.0%). Placebo
patients had a slight increase in LDL-C values over the same period (+2.4% * 11.7%), for a 10.3% difference between groups.
The treatment effect was statistically significant both between groups (P < .001) and within the active-treatment group (P <
.001) after the 8-week intervention. Apolipoprotein B (ApoB) levels in a representative subset of the treated group (n = 53)
decreased by 20% (P = .004). The fiber blend neither raised triacylglycerol (TG) (P = .95) nor lowered high-density lipoprotein
cholesterol (HDL-C) levels (P = .54), and lowered homocysteine (active, 9.8 to 8.7/umol/L, P = .02; placebo, 9.4 to 9.2 /umol/L,
P = .98). Thus, a significant LDL-C lowering effect, with parallel Apo B reduction, was demonstrated for this fiber/vitamin
combination. No adverse changes on TG or HDL-C levels were noted, and folate/B vitamin benefits attributed to homocys-
teine reduction were preserved. Concurrent administration of fiber and vitamins represents a preventive approach that may

reduce the need for concomitant lipid-lowering therapies or serve as an adjunct therapy.

Copyright 2002, Elsevier Science (USA). All rights reserved.

RODUCTS ENRICHED with fiber have been reported to
lower serum cholesterol levels and improve glucose con-
centrations in diabetics. Vitamins in addition to or incorporated
with foods have resulted in the lowering of homocysteine
serum concentrations. Given that the combination of various
dietary supplements into one product could enhance benefits
and overall compliance, it is important to establish the efficacy
of their joint administration.

Fibers can reduce low-density lipoprotein cholesterol
(LDL-C) concentrations by 5% to 10%; however, this often
occurs with concurrent elevation in triacylglycerol (TG),
reductions in serum high-density lipoprotein cholesterol
(HDL-C) concentrations,! and frequent gastrointestinal side
effects.> When provided separately or in combination, folic
acid, vitamin Bg, and vitamin B, can reduce homocysteine
plasma concentrations. However, fiber may modify B, bio-
availability.3# The influence of vitamin supplementation when
coadministered with fiber has not been determined. Finally, it
has been suggested that fiber products reduce glucose serum
concentrations when provided to diabetic subjects, but it is not
clear whether similar reductions occur in nondiabetic patients.

We chose to examine the potential of a combined fiber and
vitamin preparation to lower LDL-C concentrations. Second-
arily, we tested whether the supplementation of B vitamins in
conjunction with fiber would provide the expected reduction in
homocysteine levels. Finally, we examined HDL-C and TG
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changes, as well as possible glucose modification, that occur
with daily fiber use.

MATERIALS AND METHODS
Subjects

Potential study subjects were eligible to participate if they were = 18
years of age, had no known cardiovascular disease, and had a fasting
LDL-C concentration = 130 mg/dL. No concurrent lipid-lowering
therapy or statin during the previous 30 days was permissible. Subjects
were required to follow the National Cholesterol Education Program
(NCEP) Step I diet for the duration of the investigation, and to avoid
any intentional dramatic changes in diet. Female participants could not
be pregnant (negative pregnancy test at screening) or breastfeeding, and
agreed to use reliable contraception for the duration of the investiga-
tion.

Ineligibility criteria included established thyroid, liver, or renal dis-
ease; insulin-dependent diabetes mellitus; poorly controlled non—insu-
lin-dependent daibetes mellitus (fasting blood glucose = 200 mg/dL);
vasculitis; human immunodeficiency virus infection; dysphagia or
swallowing disorders; poorly controlled hypertension (systolic blood
pressure = 160 or diastolic blood pressure = 105 mm Hg); and known
cardiovascular or unstable cardiac disease. Persons with known aller-
gies to any ingredients in either the active or placebo study compounds
were also excluded. Subjects were not included in the study if fasting
LDL-C concentration fell to less than 130 mg/dL after the NCEP Step
I diet 6-week run-in period. Finally, if the LDL-C concentration did not
stabilize (within 15% variance) between the week 3 and week 6
pre-randomization diet-only follow-up clinic visits, the individual was
excused from the trial prior to randomization. Those subjects who
remained eligible for the trial after the 6-week diet therapy run-in were
randomized (n = 119) to receive either placebo or fiber blend in a
double-blind parallel fashion. All randomized subjects continued to
follow the NECP Step I diet for the next 8 weeks and add 2 servings per
day of their assigned study compound.

Prospective subjects were recruited by advertisement in internal
hospital communications and community newspapers. All subjects
provided informed consent to participate in this investigation, which
was approved by the Cleveland Clinic Foundation Institutional Review
Board.

Metabolism, Vol 51, No 9 (September), 2002: pp 1166-1170
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Clinical Parameters Monitored

Following screening for eligibility, a fasting blood sample was
collected at defined intervals during the investigation. Blood parame-
ters monitored included comprehensive lipid and metabolic panels, as
well as blood counts and homocysteine concentrations. Subjects were
also weighed and asked to report any adverse events or side effects at
each visit, and underwent periodic physical examinations. Based on the
LDL-C findings, a post-hoc analyses of apolipoprotein B (ApoB) was
performed on archived samples, permitting a convenience sample of 55
patients (26 treatment, 29 placebo) at randomization, 8 weeks, and 16
weeks.

Diet and Stool Studies

Dietary intake was collected in a diet log completed by the subject
and analyzed with The Food Processor software program, version 7.40
(ESHA Research, Salem, OR). Three-day stool records were collected
for each subject on 4 occasions. Subjects recorded frequency and
consistency for each entry over 3 days (no bowel movement, diarrhea/
loose, soft, firm/normal, constipated, or no record).

Fiber Blend Composition and Dosage

The fiber tested was Bios Life 2 (Rexall Sundown, Boca Raton, FL),
which provides 4.0 g of soluble fiber and 0.5 g of insoluble fiber per
serving (guar gum, locust bean gum, pectin, oat fiber, gum acacia, and
barley fiber), along with 1,000 IU vitamin A as (3 carotene, 30 IU
vitamin E, 60 mg vitamin C, 2.7 mg thiamine, 36 mg niacin, 3.1 mg
riboflavin, 120 ug folic acid, 3.6 mg vitamin Bg, 9 pg vitamin B, 30
ug biotin, 100 mg calcium, 0.9 mg zinc, 54 ug chromium, and 4.2 ug
selenium. The placebo consisted entirely of insoluble fiber, provided as
a combination of purified cellulose and carboxymethylcellulose (Val-
entine Enterprises, Lawrenceville, GA). These powders were of iden-
tical appearance, color, odor, and flavor. Both were dispensed as
identical single-serving packets of powder to be mixed with 8 oz of
water and consumed within 30 minutes of a meal, twice per day.
Subject compliance was estimated from the number of unused packets
returned by the study subject at each scheduled study-related clinic
visit. The participants attended the clinic 4 and 8 weeks after random-
ization for observation and follow-up.

Sample Size Calculation

Sample size estimates were calculated to provide 90% power at an «
level of 0.05. With these assumptions, 50 patients were required in each
group to detect a treatment effect of a 10% reduction in LDL (com-
pared to no change in the placebo group) with a standard deviation of
15%. An additional 10 patients per group were recruited to allow for
the probability that some patients would withdraw from the study.

Statistical Methods

Lipid, glucose, homocysteine, BMI, and dietary data are presented as
median and interquartile ranges because distributions did not uniformly
meet normality assumptions. The primary endpoint was LDL-C re-
sponse from the start of the study to the end of the blinded phase. The
starting concentration is calculated as the average LDL-C concentration
from the screening and randomization visits because these 2 visits
determined eligibility based on the LDL-C criterion. The response is
described as percentage change from the start concentration to the
concentration at the end of the blinded phase.

Differences between the treatment and placebo groups were evalu-
ated first at each time period by univariate comparisons using Wilcoxon
rank-sum tests.> Changes within groups over time were evaluated with
paired ¢ tests at each follow-up visit after randomization. This strategy
was employed for the primary outcome (LDL-C) and secondary out-
comes (total cholesterol [TC], ApoB, HDL, TG, glucose, and homo-
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cysteine). In addition, for the primary outcome, a repeated-measures
mixed model was developed using treatment group as a fixed effect and
subjects as random effects.® The treatment and time main effects were
adjusted for age and gender, and a time by treatment interaction was
included.

Mean caloric intake, fiber and soluble fiber intake, calories from fat,
protein, carbohydrate, and alcohol intake were calculated for each
subject based on diet logs. Between-group comparisons were made at
randomization and the end of the blinded phase with unpaired ¢ tests.
Changes in diet over time were evaluated within groups using paired ¢
tests. As with dietary habits, stool consistency was compared between
groups with unpaired ¢ tests and within groups by paired ¢ tests.

RESULTS

A total of 137 subjects expressed interest in participating in
the study at the time of the initial visit. Of these, 119 met all of
the inclusion criteria and were randomized. Ninety-nine pa-
tients (50 treatment, 49 placebo) completed all visits through
the end of the blinded phase. Of the 20 patients (10 treatment,
10 placebo) who dropped out of the study, gastrointestinal
issues were the most commonly cited clinical reason (n = 7; 2
treatment, 5 placebo). Logistics issues accounted for 10 drop-
outs (6 treatment, 4 placebo). LDL-C at randomization was not
different between those who finished the study (153 mg/dL)
and those who did not (158 mg/dL). Baseline characteristics of
the 99 patients who completed the study are listed in Table 1.

LDL-C Response

Patients randomized to the treatment group had a slightly
lower (but not statistically significant) LDL-C concentration at
the screening visit (159 mg/dL v 169 mg/dL). After the 6-week
diet lead-in, the 2 groups showed virtually identical LDL con-
centrations (159 mg/dL v 158 mg/dL). By the time of the
interim visit (4 weeks after randomization), the treatment group
demonstrated significantly lower LDL-C than the placebo
group (147 mg/dL v 162 mg/dL, P = .02). That trend continued
through the next 4 weeks to the end of the blinded phase (145
mg/dL v 163 mg/dL, P = .003). Therefore, the LDL-C re-
sponse at the end of the blinded phase was —7.9% = 11.0% for
the treatment group compared to +2.4% = 11.7% for the
placebo group (P < .001). Twelve percent (n = 6) of treatment
subjects experienced an LDL reduction of greater than 20%
compared to 2% (n = 1) in the placebo group (P = .05). The
LDL:HDL ratio decreased 9.2% * 11.9% in the treatment
group (P < .001), but did not change significantly (-2.0% =
12.7%, P = .27) in the placebo group. The mixed model
confirmed that the treatment and time main effects were statis-
tically significant (Fig 1). At the end of the labeled open retail
treatment phase of the study, the 2 groups (n = 96, all on active
treatment at this point) had begun to converge with regard to
LDL-C concentrations (145 mg/dL v 156 mg/dL, P = .09).

Secondary Endpoints

TC, ApoB, HDL-C, TG, glucose, and homocysteine were
secondary endpoints. Table 2 shows that TC mirrored the
LDL-C response, with significant differences between the treat-
ment and placebo groups appearing at the time of the interim
visit, continuing through the end of the blinded phase, and
converging by the end of the open treatment phase. The percent
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Table 1. Presentation Characteristics of Patients Who Completed
the Study Through the End of the Blinded Phase

Treatment Placebo PValue
n 50 49 —
Age (yr) 49 (40-60) 51(43-58) .51
Female 16(32%) 21(43%) .26
Non-white 6(12%) 1(2%) .15
TC (mg/dL) 237 (221-262) 242 (228-260) .67
LDL (mg/dL) 159 (144-178) 158 (148-178) .83
HDL (mg/dL) 48 (42-62) 48 (42-61) .81
TG(mg/dL) 146(94-198) 140(111-185) .96
LDL:HDL 3.2(2.6-3.8) 3.3(2.7-3.9) .67
Glucose (mg/dL) 83(75-91) 82(75-92) .99
BMI 27.8 (25.3-30.7) 27.3 (24.7-29.4) .62
Homocysteine 9.8 (7.8-11.8) 9.4 (8.4-10.4) 49

Systolic blood pressure

(mm Hg) 119(111-128) 120(110-131) .57
Diastolic blood pressure
(mm Hg) 81(72-86) 80 (75-89) 82

NOTE. Continuous measures presented as median and interquartile
range, categorical measures presented as number and percentage.

change in TC from randomization to the end of the blinded
phase was —5.7% * 8.8% for the treatment group compared to
+3.1% % 11.3% for the placebo group (P < .001).
At 8 weeks, the treatment group had dropped to a median
ApoB of 110 mg/dL, while the placebo group remained at 135
mg/dL (P = .005). The correlation between change in LDL-C
and change in ApoB (end of blinded phase) was 0.27 (P =
.006). The correlation for the changes between the end of the
blinded phase and the end of the open-label phase was not
significant (» = 0.14, P = .30). Because ApoB was only
measured in a subsample, a bias could have been incorporated.
However, lipid concentrations (TC, LDL-C, HDL-C, TG) and
homocysteine were similar for those with and without ApoB
measures at each visit. Further, baseline ApoB measures were
similar between the treatment (139 mg/dL) and placebo (135
mg/dL) groups (P = .75).

Plasma homocysteine was measured at randomization and at

Fig 1. LDL response (mean + SEM) by median and interquartile
range by placebo (P) and treatment (T) groups.

Table 2. Median and Interquartile Range (IQR) for Outcomes at

Eanh Tinma Darviad
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Treatment (n = 50)

Placebo (n = 49)

Median IQR Median IQR
LDL (mg/dL) 26) 29)
Screening 159 144-182 169 148-184
Randomization 159 144-178 158 148-178
Interim 147 127-163 162 143178
EOB 145 134-165 163 143-181
EOO 145 130-166 156 138-178
TC (mg/dL)
Screening 238 222-268 247 229-271
Randomization 237 221 -262 242 228-260
Interim 225*t  210-238 245 227-259
EOB 227*t  202-251 246 230-279
EOO 233t 211-261 237 217-264
HDL (mg/dL)
Screening 50 44-60 51 42-61
Randomization 48 42-62 48 42-61
Interim 51 43-58 49 4260
EOB 51 45-59 51t 4363
EOO 53 44-59 511 45-64
TG (mg/dL)

Weeks 122 88-174 137 100-171
Randomization 146 94-198 140 111-185
Interim 123 103-160 127 96-176
EOB 119 89-177 122 104-162
EOO 130 102-205 132 102-159

Weight (kg)

Weeks 85 74-93 80 72-89
Randomization 85 75-93 80 71-89
Interim 84 70-92 80 72-90
EOB 84 72-93 81 72-88
EOO 83 72-92 79 71-90

GLU (mg/dL)
Randomization 83 75-91 82 75-92
Interim 83 75-89 86 80-92
EOB 83 76-90 85 77-91
EOO 85 77-91 82 77-90
ApoB (mg/dL)
Randomization 139 (n = 123-150 135 (n = 130-152
EOB 110*t 89-121 135 114-153
EOO 134 115-138 133 117-155
HCY (mmol/L)
Randomization 9.8 7.8-11.8 9.4 8.4-10.4
EOB 8.7t 7.6-10.0 9.2 8.3-10.9

NOTE. Data are shown for the screening visit, randomization (which
is the combined data for visits 2 and 3), the interim visit (4 weeks after
randomization), the end of the blind phase (8 weeks after randomiza-
tion), and the end of the open phase (16 weeks after randomization).

Abbreviations: IQR, interquartile range; EOB, end of blinded phase;
EOO, end of open-label phase; GLU, glucose; HCY, homocysteine.
*P < .05 for between-group difference.

1P < .05 for within-group difference (vvalue at randomization).

the end of the blinded phase. Both the treatment and placebo
groups were similar at randomization (9.8 mg/.mol/L v 9.4
mg/;i.mol/L, P = .49). The treatment group showed a significant
reduction over 8 weeks, with the median plasma homocysteine
dropping to 8.7 mg/j.mol/L (P = .02). The placebo group
showed no change (8-week plasma homocysteine, 9.2

mg/;.mol/L; P = .98).
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Between-group differences never exhibited statistical signif-
icance for HDL-C or TG (Table 2). HDL-C increased modestly
for both groups (treatment group, +2.3% * 11.3%; placebo
group, +5.1% = 9.9%; P = .19) as did glucose (treatment,
+2.7% = 15.0%; placebo, +4.0% = 18.2%; P = .70). TG
concentrations decreased somewhat in the treatment group
(-5.3% = 23.7%), while increasing slightly in the placebo
group (+4.3% = 42.5%), but the difference was not statisti-
cally significant (P = .17).

The treatment and placebo groups showed similar baseline
dietary habits for soluble fiber, fat calories, saturated fat, pro-
tein, and alcohol (Table 3). However, total caloric intake, total
fiber, and carbohydrate intake were different at randomization.
The only statistically significant change in dietary pattern from
randomization to the end of the blinded phase was a decrease in
soluble fiber intake for the treatment group (P = .04). A
similar, though not statistically significant, tendency was seen
in the placebo group (P = .09). This result precludes fiber
being associated with the test product itself.

Including baseline dietary fiber intake (ie, not associated
with test product) in the mixed models for LDL-C response
does not dampen the observed treatment effect. Similarly,
incorporating the change in soluble fiber intake does not affect
the primary conclusions that LDL-C concentrations were sig-
nificantly reduced in the treatment group. Neither fiber intake
(P = .49) nor change in soluble fiber intake (P = .61) from the
diet alone were significantly related to LDL-C reduction in
these models. Stool consistency was not different between
groups at randomization (P = .98) or at the end of the blinded
phase (P = .54). Moreover, there was no change over time
within the treatment (P = .99) or placebo groups (P = .86).

DISCUSSION

In this preliminary, double-blind randomized clinical trial,
we found a high soluble fiber mixture, supplemented with a full

Table 3. Median and Interquartile Range for Diet Parameters
at Baseline (1) and End of Blind Visit (2) With
Between-Group P Values

Treatment Placebo P Value*
Calories1 1,952 (1,696-2,462) 1,855 (1,372-2,189) 0.06
Calories2 2,047 (1,575-2,607) 1,741 (1,415-2,114) 0.13
Fiber1 23 (17-32) 19 (14-24) 0.03
Fiber2 20 (16-27) 16 (13-24) 0.05
Soluble fiber1 3.3(2.1-4.9) 3.4 (2.0-4.4) 0.60
Soluble fiber2 3.0 (1.9-4.9) 2.9 (1.8-4.9) 0.94
Fat calories1 596 (439-802) 468 (362-668) 0.10
Fat calories2 644 (435-804) 563 (438-695) 0.36
Saturated fat1 166 (129-258) 143 (98-222) 0.14
Saturated fat2 195 (111-288) 163 (131-217) 0.563
Protein1 83 (69-110) 78 (62-89) 0.15
Protein2 81 (61-108) 73 (66-90) 0.30
Carbohydrate1 270 (205-329) 217 (169-300) 0.03
Carbohydrate2 258 (213-329) 222 (172-279) 0.04
Alcohol1 0 (0-10) 0(0-11) 0.99
Alcohol2 0 (0-13) 0 (0-13) 0.89

NOTE. Calories, fat calories and saturated fat are reported as calo-
ries, while the remaining parameters are reported as grams.
*Wilcoxon rank-sum tests.

64

1169

complement of vitamins, to reduce LDL-C by 10% compared
to placebo, without adverse effects on HDL-C or TG concen-
trations. The LDL:HDL ratio significantly improved, and ApoB
levels decreased in a representative subsample. The expected
modest reduction in homocysteine was observed. Such a sup-
plement could represent a valuable agent in the growing de-
mand for nonsystemic cardiovascular prevention therapies.

In the 49 subjects of the treatment group, this fiber supple-
ment produced an average 7.9% reduction in LDL-C from
baseline, during a concurrent 8-week period in which the pla-
cebo group LDL-C increased 2.4%. The observed 17-mg/dL
LDL-C reduction was consistent with the 1-g soluble fiber per
2.2 mg/dL. LDL-C decrease expected based on a recent meta-
analysis.” The reduction was already observed at the mid
4-week point, which was then subsequently maintained for the
additional 4 weeks. Twelve percent of the treatment group
achieved 20% or better LDL-C reduction, and the patients
appeared to tolerate the supplement without a change in gas-
trointestinal activity. ApoB decreased coordinately (r = .27)
with the LDL-C concentrations. In fact, there was a suggestion
that ApoB decreased more than LDL-C, leading perhaps to a
less dense LDL-C particle and thereby less cardiovascular
toxicity.® Hunninghake et al® recently reported a fiber product
that similarly demonstrated an overall 9% LDL-C decrease
from placebo, with a companion article! indicating an ApoB
decrease that evaporated by the 15th week. In addition, the
observed LDL-C lowering diminished by the 9th week of fiber
intake, all consistent with our own data. We found ApoB and
LDL-C lowering markedly diminished if not lost by the 16th
week. Compliance appears to be the most likely basis for these
outcomes, but it remains possible that some biologic tolerance
is a contributing factor. The specific type of fiber is potentially
relevant in this regard, as psyllium has only modest effects on
ApoB.!!

Multiple fiber products! have provided LDL-C lowering, and
mild HDL-C/TG changes. Meta-analyses of 8 controlled trials
related to psyllium suggested a 7% average reduction in
LDL-C, along with subtle 1% to 3% increases in TG and
decreases in HDL-C. Guar gum/pectin combination therapy
provided 7% to 8% reductions in LDL, with LDL-C:HDL-C
ratio reductions of 6% to 9%!'° and no clear change in HDL-C
or TG. This is consistent with the 9% reduction in the LDL-
C:HDL-C ratio we observed. While there was no clear ten-
dency for a reduced HDL-C or increased TG in our current
study, a downward trend in TG was observed during the
blinded phase. Bile acid sequestrants, which target bile acid
absorption and are thought to parallel the physiologic action of
fiber products, do produce significant increases in TG concen-
trations.!2 The basis for relatively little change in TG concen-
trations with fiber compared to bile-absorbing resins remains
unclear.

The incorporation of 240 ug of daily folic acid, along with
18 ng of vitamin B,, and 7.2 mg vitamin Bg, into the fiber
preparation resulted in a modest but anticipated reduction in
homocysteine. Given the reported influence of fiber on the
absorption of Ca®*,!3 beta-carotenoids,'# and fat-soluble vita-
mins,’> as well as vitamin Bg3# via the intestinal system, we
thought it prudent to address this issue. At low baseline con-
centrations of homocysteine with an average 500 ug folate
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dose, we might have expected a nearly 20% decrease, rather
than the 10% decrease observed.!'¢ However, we can still rea-
sonably conclude that supplementation with these B vitamins
modestly promotes homocysteine changes, even in the setting
of fiber coadministration, consistent with reports suggesting
fiber does not alter vitamin B,.!7-1® Given the supplemental
folic acid included today in many typical fortified food items,
it is noteworthy that a modest trend was still observed. In
addition, serum glucose concentrations did not change, sug-
gesting little influence on glucose intestinal uptake and metab-
olism in nondiabetic subjects.

The recent NCEP Adult Treatment Program guidelines

SPRECHER AND PEARCE

strongly support the use of fiber to lower elevated LDL con-
centrations.!® We demonstrate that this fiber-vitamin mixture
attains the LDL reduction anticipated, while permitting the
homocysteine-related benefit of B vitamins. Long-term studies
should be undertaken to preclude ultimate tolerance to this
agent. Such a product, if taken regularly, could reduce cardio-
vascular risk on a population basis and potentially decrease the
need and/or dose for lipid-lowering prescription drugs.
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ABSTRACT

The importance of dietary fibers in lowering
cholesterol levels is not well recognized by the
general public and medical practitioners. The
lipid and sugar-lowering effects of dietary fibers,
particularly the BioSphere fiber matrix, have been
investigated in the Caucasian population but not
in Asians. This study was done to determine the
cholesterol-lowering effect of dietary fibers in
adult patients.

This is an experimental, uncontrolled study
involving a total of 103 patients. Baseline total
cholesterol determination was done after which
subjects were given six grams of the BioSphere
fiber blend for four weeks and were advised to
follow a low fat diet. A repeat total cholesterol
determination was done after four weeks.

66

Most patients who are dyslipidemic are
hypertensive, which comprised 68.9 percent of
the study population. Hypercholesterolemia is
more common in the female group compared with
males. Sex has a relation on the levels of baseline
total cholesterol with computed X2 value of 9.94
compared to the tabular value at five percent with
two degrees of freedom (df), of 5.99. Female
response to the treatment is significantly greater
than male, with a computed X2 of 9.92 and
tabular X2 value at five percent with 2 df of 5.99.

Analysis of treatment effect using the Student
T-test yielded a computed T value of 10.040 and
tabular T value of 1.986 at five percent with 102
df, which is a significant result.

The percentage decrease in the baseline total
cholesterol of all the subjects combined is 15.9
percent.

Introduction

Hypercholesterolemia is the elevation of
fasting plasma total cholesterol in the presence of
normal levels of triglycerides and is associated
with increased concentrations of plasma LDL
cholesterol. LDL carries about 65 to 75 percent of
total plasma cholesterol [207]. The normal range
for total blood cholesterol is less than 200 mg/dL.
For higher levels, the risk of heart disease begins
to rise. Given the high-stake consequences of
high cholesterol being heart attacks and strokes,
estimates are that 102.3 million American adults
have total blood cholesterol values of 200 mg/dL
and higher, and about 41.3 million American
adults have levels of 240 mg/dL or higher. In
adults, total cholesterol levels of 240 mg/dL or
higher are considered high, and levels from 200 to
239 mg/dL are considered borderline-high [208].

In May of 2001, the National Cholesterol
Education Program revised its statin drug
recommendations. As a result, the number of
patients qualifying for prescription drug treatment
went as high as 36 million as compared to a
previous 13 million patients. Statin drugs are
often associated with side effects such as nausea,
headaches, dizziness, sleep disturbances, liver
problems, muscle weakness, and pain. One statin
drug, cerivastatin (Baycol®), was recalled by the
manufacturer in August 2001 after it was found
to be linked to more than 50 deaths. In addition
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to these risks, the average cost of statin drugs

is more than $100 a month. Since the revised
guidelines mean big business for pharmaceutical
companies, it’s no wonder that news of the natural
alternatives to these drugs has remained unknown
to the general public [209].

The search for alternative medicines or
dietary supplements should be done in order to
reduce the risk of cardiovascular diseases with
the benefit of minimizing the side effects of lipid-
lowering agents.

Obijectives of the study:

Significance of the Study

The inclusion of fibers in the diet of persons
at risk of developing cardiovascular disease is
normally not emphasized by clinicians. Focus
has been on the prescription of synthetically
manufactured medicines like lipid-lowering
agents, antihypertensive medicines, and sugar-
lowering agents. The general public is not
aware of the beneficial effects of fibers, thus
consumption of more fiber is not advocated by
most physicians. Most studies on fibers have been
done on Caucasians. No study has been done on
Asians to evaluate cholesterol-lowering effects of
dietary fibers.

There is growing awareness of risk of having
elevated cholesterol levels among Filipinos and
the high prices of lipid-lowering agents, coupled
with their side effects. This study was done to
evaluate if dietary fiber will be effective among
other race groups than Caucasians in lowering the
serum cholesterol level since a reduction would
prevent complications like diabetes, hypertension,
and coronary artery disease.

Review of Related Literature

A study has been performed by the Cleveland
Clinic Foundation using the BioSphere fiber blend
of Bios Life which is a unique, fiber-rich nutrient
drink mix that can support healthy cholesterol and
blood sugar levels when combined with a healthy
lifestyle. A total of 119 patients was randomized
for the trial. All of the patients were required to
eat the same low-fat diet for the six weeks leading
up to the trial and then continue on a controlled
diet throughout the trial. This isolated the variable
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of diet. In other words, the patients’ diets could
not have been the cause of any difference in
serum cholesterol as all of the patients had been
following the same diet. Ninety-nine patients
completed the trial (50 on Bios Life and 49 on
placebo). Blood work was done at the fourth and
the eighth week of the trial. Significant LDL- and
ApoB-lowering effects were demonstrated. No
adverse effects on triglyceride or HDL-c levels
were noted, and folate/B vitamin-derived benefits
toward homocysteine reduction were preserved.
This combination product could be used to
reduce the need for concomitant lipid-lowering
prescription therapy as well as for advancing self-
styled primary prevention strategies [210].

The randomized controlled trial done at
Cleveland Clinic using Bios Life has yielded
significant recommendations for the beneficial
effects of the fiber supplement. Bios Life is one
of the fiber products that seems superior to other
fiber supplements because it contains a mixture of
different kinds of dietary fibers such as guar gum,
locust bean gum, pectin, oat fiber, gum acacia,
barley, and stevia.

Lipoprotein substances (combination of a fat
and a protein) act as carriers for cholesterol and
fats in the bloodstream. High levels of low density
lipoprotein (LDL) are considered a positive risk
factor for the development of coronary artery
disease. Blood levels of less than 130 mg/dL are
desirable, 130 to 159 mg/dL are borderline high,
over 160 mg/dL are considered high.

The mechanism of action of statins (3-
hydroxy-3-methylglutaryl coenzyme A reductase
inhibitors) is different from fibers, but their
effects are comparable. This was demonstrated
by a study done in July 2003 where a portfolio
of cholesterol-lowering foods versus lovastatin
showed comparable reduction in the lipid levels
of the study subjects [211].

Materials and Methods

Study Design

The study followed the experimental
uncontrolled design. This involves one group of
intervention users that was evaluated pre- and
post-intervention.
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Subjects

Inclusion Criteria

Adult patients, age 18 years and above,
diagnosed of dyslipidemia who are not taking any
lipid-lowering agent were included in the study.
Patients who have stopped taking lipid-lowering
agent for at least one month were also included in

the study.

Exclusion Criteria

Patients who are azotemic, have active liver
disease, or are patients with malabsorption
syndrome were excluded from participating.

Scope and Limitation of the Study

The study is an uncontrolled experimental
study. The compliance of patients was monitored
through telephone calls. They were advised
regarding their diet and intake of the fiber
supplement.

Patient Follow-up and Instructions

The patients were given six grams of Bios
Life daily for four weeks. They were advised
to remain on their usual low-fat diet. Baseline
serum total cholesterol was determined prior
to the administration of Bios Life. After four
weeks, the serum total cholesterol measurement
was repeated. No attempt was made to blind the
subjects or the study personnel. Patients were
classified according to age, sex, and the presence
of hypertension, diabetes, and coronary artery
disease and/or myocardial infarction was noted.

Definition of Terms

Hypercholesterolemia — total cholesterol level of
200 mg/dL or greater.

Desirable cholesterol — total cholesterol level of
less than 200 mg/dL.

Borderline cholesterol — total cholesterol
between 200 to 239 mg/dL.

Undesirable cholesterol — total cholesterol level
of 240 mg/dL or greater.
Time and Place of Study

The study was conducted at Angeles
University Foundation Medical Center from May
1, 2003, to October 30, 2003, on an out-patient
basis; 103 patients were included in the study.
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Statistical Analysis

Patients’ levels of total cholesterol
were classified as desirable, borderline, and
undesirable. The mean, percentage, and frequency
were used in describing the age, sex, and clinical
profile of the patients while the pre- and post-
treatment total cholesterol levels were analyzed
by using the students’ T-test (two-tailed) and
expressed as means +/- standard error of the
mean. To test the correlation between age and
sex and the baseline and post-treatment total
cholesterol levels, the Chi square test was used.

Results

Included in the study were 103 patients who
had their baseline cholesterol determined and
were followed up until four weeks of treatment
with Bios Life.

Figure 37 shows the age distribution of the
subjects. Patients’ ages ranged from 25 to 84
years. There is an increase in frequency among
age group 65 to 74 years, which totaled 28
patients, and the smallest age group was the 25
to 34 group, which accounted for three subjects.
Twenty-seven percent of the subjects were male,
and 73 percent were female.

Figure 37. Age distribution of the included
subjects.
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Figure 38 shows that about 68 percent of the
patients are hypertensive, of whom most are in
the age group of 65 to 74 years.
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Figure 38. Absolute number of hypertensive
subjects.
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Figure 39 shows that 22 percent of the
patients are diabetic. Most are in the age group of
55 to 64 years.

Figure 39. Absolute incidence of diabetes in the
subject group.
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In Figure 40, it was shown that most patients
with CAD (coronary artery disease) or previous
myocardial infarction are in the age group of 65
to 74 years, comprising approximately 10 percent
of the patient population.

Figure 40. Absolute incidence of CAD or
previous MI in the subject group.
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Most of the hypertensive patients are female,
comprising 48 percent of the study group. Also
most of the diabetics (14 percent) and those
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with CAD (12 percent) or previous myocardial
infarction are female.

The incidence of hypertension is high in
patients who have dyslipidemia. Of the study
population 68.9 percent are hypertensive, 22.3
percent are diabetic, and 13.59 percent have a
history of myocardial infarction or coronary
artery disease.

Figure 41 shows that the frequency of having
undesirable cholesterol levels is highest in the
age group of 65 to 74 years with 23 patients, and
smallest in the 25 to 34 age group, accounting
for two patients. Statistical analysis using chi-
square was then applied to determine if age
affects cholesterol levels. Analysis revealed a
computed X2 of 8.89 which is not statistically
significant as compared to the tabular X2 value at
five percent with 10 degrees of freedom, which
equals to 18.31. This shows that although there is
an increasing trend noted among the age group of
65 to 74, age has no correlation with the levels of
cholesterol. Also after four weeks of intervention,
this correlation did not exist.

Figure 41. Baseline LDL level distribution
among the study subjects, according to the NCEP
guidelines.
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Figure 42. LDL cholesterol levels post treatment
in the subject group according to NCEP
guidelines.
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Figure 43. Baseline desirable versus post-
treatment desirable LDL.
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Sex has a significant effect on the levels
of cholesterol, both in the baseline and post-
treatment phase with computed X2 value of 9.94
compared to the tabular value at five percent
with 2 df, of 5.99. Treatment applied among all
age groups revealed a computed X2 of 9.92 as
compared with tabular X2 value at five percent
with 2 df of 5.99. In conclusion, there is a
statistical significant greater reduction in the
total cholesterol levels in the female population
compared to the male population.

Statistical analysis using student T test
revealed a significant effect of Bios Life in
lowering total cholesterol with a computed T
value of 10.040 and tabular T value of 1.986
at five percent with 102 degrees of freedom. In
summary, the percentage decrease in the baseline
total cholesterol of all the subjects combined is
15.9 percent.

Discussion

Hypercholesterolemia has shown to be one of
the major risk factors for atherosclerosis. Over the
past three decades a variety of epidemiological,
animal, and human trials has demonstrated the
preventive and therapeutic benefits of dietary
fibers on hypercholesterolemia and reduction of
the mortality rate of CAD.

The mechanism of the reduction of plasma
cholesterol by dietary fibers is controversial. The
increase in the bile acid excretion among patients
increasing fiber intake probably explains most
of the reduction, and a reduction in cholesterol
absorption may have contributed to this finding
[212].

In our study we were able to demonstrate the
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cholesterol-lowering effect of the BioSphere fiber
matrix of Bios Life in four weeks’ time. Most
likely our patients also have increased excretion
of bile acids in their stools, but we did not
determine this.

Diversifying the content of a cholesterol-
lowering diet is the key in obtaining significant
reduction of lipid levels since the various types
of fibers have different functions. Some absorb
water, making the stool softer and increasing
the transit time of feces in the colon, and this is
particularly true for the non water-soluble dietary
fibers.

A high intake of dietary fiber, particularly
the soluble type, above the level of the
recommendations of the American Diabetic
Association (25 to 30 g), improves glycemic
control, decreases hyperinsulinemia, and lowers
plasma lipid concentration in patients with type
II diabetes. Among patients with established
coronary artery disease and who are post-
myocardial infarction, dietary fibers could reduce
the serum total and LDL cholesterol levels and
delay the progression and increase the overall
regression of coronary artery disease [213].

Non water-soluble fibers increase stool
bulk by absorbing water and making the stool
softer, which prevents constipation and possibly
diverticulosis.

The combination of soluble and insoluble
fibers as in Bios Life works in the intestinal tract by
binding fats ingested during a meal and by “pulling”
cholesterol, especially LDL cholesterol, from
the circulatory system into the bowel. These two
functions lower blood cholesterol, LDL cholesterol,
and serum triglyceride levels simultaneously.

In our study there is increased frequency
of females with elevated cholesterol with
hypertension, diabetes, and coronary artery
disease. There is ample evidence that women with
coronary heart disease and hypercholesterolemia
should be treated as aggressively as men. An
elevated serum cholesterol level in women is as
predictive of later CHD events as it is in men. The
prognosis for women with CHD (coronary heart
disease) is similar to or worse than that of men.
Therefore, the old idea of women being at lower
risk vanishes when CHD is documented. It is
not surprising that trials of lipid-lowering agents
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show similar levels of effectiveness.

There is a great deal of evidence that people
with high blood pressure and/or blood cholesterol
levels have a greater risk of developing cardio-
vascular diseases. The higher the blood pressure
and/or cholesterol level, the greater the risk.

Conclusions

In our study group, hypertension was most
prevalent, followed by diabetes and coronary
artery disease. An increase in the incidence of
dyslipidemia was noted in the elderly subjects,
but statistical analysis revealed this is not
significant. Young and elderly patients can
develop hypercholesterolemia just as effectively.

As to gender, there is a greater number of
females who have increased cholesterol levels
but when treatment was applied using Bios Life,
they showed greater reduction in cholesterol
levels compared to males. There was a 15.9
percent reduction in the total cholesterol of the
subject group, showing that Bios Life is beneficial
in patients with dyslipidemia in lowering total
cholesterol levels. Bios Life, therefore, prevents
atherosclerosis, which leads to a decrease in
prevalence of hypertension, diabetes mellitus, and
coronary artery disease and/or angina pectoris.

Recommendations

It is recommended that further studies be
conducted, preferably randomized controlled
trials, and that the clinical outcomes like
mortality, morbidity, and other co-morbid factors
will be evaluated in patients receiving Bios Life.

Patients with elevated total cholesterol should
take Bios Life if their diet is not sufficient to
meet the daily intake of 20 to 35 grams of fiber as
recommended by the American Dietetic Association.

Bios Life Science
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The Clinical Impact of Fiber Supplementation for the Reduction of Postprandial Blood Glucose and Risk
Reduction of Complications from Diabetes

Author: Freed, SH; Joffe, DJ
Source: Diabetes In Control, Issue 15 (1) : 12-18 2000 Aug

Abstract:

OBJECTIVE: The prevalence of diabetes has increased dramatically in recent years'. However, the role of dietary fiber in
blood glucose regulation remains unclear. The purpose of this work was to investigate the acute effects of supplementing
the diet with soluble fiber in regards to it’s glucose and cholesterol lowering thereby reducing the HbA1lc and therefore the
complications from diabetes. By reducing the HbAlc (Average Blood Glucose) 1%, the DCCT? study showed Type 1
diabetics could reduce the complications of Retinopathy by 38%, Nephropathy by 28% Neuropathy by 35%. The UKPDS?
showed that by reducing the HbA1lc in Type 2 diabetics by 0.9% you could reduce any diabetic end point by 12%, reduce any
Microvascular end point by 25%, reduce MI by 16%, reduce Retinopathy by 21% and reduce microalbuminurea at 12 years
by 34%.

The UKPDS also showed that Postprandial (blood glucose 1-2 hours after eating) glucose is a better indicator of glycemic
control than fasting glucose levels®. Treatment of postprandial hyperglycemia is critical to achieving optimal outcomes in
type 2 diabetes®.

The New England JM® 5/2000 showed that a high intake of dietary fiber 50 gms particularly of the soluble type, improves
glycemic control, decreases hyperinsulinemia, and lowers plasma lipid concentrations in patients with type 2 diabetes.

METHODS: After 30 days of monitoring fasting and postprandial blood glucose, a base HbAlc (9.2%), cholesterol screen-
total cholesterol (210), Triglycerides (299), HDL (35), weight (2081bs.)and blood pressure(145/82), Average Postprandial
blood glucose(250mg/dl.), average fasting blood glucose (150mg/dl.) were taken. Fifteen patients (7male/8 female), average
age 65, were given 10grams of soluble fiber to be added to their diet of 15-20 grams. Fiber consisted of Guar Gum, Gum
Arabic, Locust Bean Gum, Pectin, Oat Fiber (Source of Beta Glucans), and Stevia dispersed in Calcium Carbonate. Five
grams were taken twice daily 5-10 minutes prior to eating for 90 days. They continued to monitor fasting and postprandial
blood glucose through the study period. At the conclusion of the 90 day period, their levels were measured.

RESULTS: Compliance with the fiber diet and supplementation was excellent. During the 12 weeks of the high-fiber diet
and supplementation, mean daily preprandial plasma glucose concentrations were 17 percent lower (95 percent confidence
interval). The high-fiber diet and supplementation also lowered the area under the curve for 2-hour plasma glucose
concentrations, by 36 percent. The high-fiber diet and supplementation reduced plasma total cholesterol concentrations by 12
percent, triglyceride concentrations by 42 percent, raised high-density lipoprotein cholesterol concentrations by 6 percent,
reduced body weight by an average of 6 pounds, lowered blood pressure from 145/82 to 131/77 and lowered HbAlc from
9.2% to 7.8%(1.4 decrease).

CONCLUSIONS: A high intake of dietary fiber, particularly of the soluble type, above the level recommended by the ADA
(25-30grm.), improves glycemic control, decreases hyperinsulinemia, and lowers plasma lipid concentrations in patients with
type 2 diabetes. Reducing postprandial blood glucose significantly caused a decrease of HbAlc by 1.4%, therefore reducing
the complications from diabetes.?>"¢

1-Beckles GLA et al. Diabetes Care. 1998;21:1432-1438. American Diabetes Association. Diabetes Care. 1998;21(Suppl
1).Colwell JA. Ann Intern Med. 1996;124(1pt2):131-135.Abraira C et al. Diabetes Care. 1992;15:1560-1571.Klein R et al.
Am J Epidemiol. 1987;126:415-428.Cowie CC et al. Diabetes in America. 2nd ed. vol. 44, November ol. 44, November,
1995.

2- The New England Journal of Medicine -- September 30, 1993 -- Vol. 329, No. 14-DCCT research group, Diabetes
95;44:969-983;

3- Hawaii Med J 2000 Jul;59(7):295-8, 313; BMJ. 2000 Aug 12;321(7258):405-12.

4- Harris et al. Diabetes Care. 1994.

5- De Veciana et al. N Engl J Med. 1995;333:1239

6- NEJM May 11, 2000 - Vol. 342, No. 19; Klein, R, Diabetes Care. 1996:18:258-268

Source Information. Can J Physiol Pharmacol June 1988; J Am Coll Nutr Aug 1996; Jama 1999;282; Am J Clin Nut
1993;58:513-8; Ann Intern Med April 1978; Va Med Nov 1979; Vopr Pitan 1994; Am Fam Physician Apr. 1989; Am J Clin
Nutr Nov 1991; Can J Physiol Pharmacol June 1988

72 Bios Life Science



11

The Clinical Impact of Fiber
Supplementation for the
Reduction of Postprandial
Blood Glucose and Risk
Reduction of Complications
from Diabetes 11

by Steven H. Freed
and David J. Joffe

Diabetes in Control published in Diabetes In
Control Newsletter, Issue 212 (1) : 17 2004 June

OBJECTIVE

The prevalence of diabetes has increased

dramatically in recent years!. However, the role of

dietary fiber in blood glucose regulation remains
unclear. The purpose of this work was to reaffirm
the acute effects of supplementing the diet

with soluble fiber in regards to it’s glucose and
cholesterol as indicated in the first study.

By reducing the HbAlc (Average Blood
Glucose) 1%, the DCCT? study showed Type
1 diabetics could reduce the complications of
Retinopathy by 38%, Nephropathy by 28%
Neuropathy by 35%. The UKPDS? showed that
by reducing the HbAlc in Type 2 diabetics by
0.9% you could reduce any diabetic end point by
12%, reduce any Microvascular end point by 25%,
reduce MI by 16%, reduce Retinopathy by 21%
and reduce microalbuminurea at 12 years by 34%.

The UKPDS also showed that Postprandial
(blood glucose 1-2 hours after eating) glucose
is a better indicator of glycemic control than
fasting glucose levels®. Treatment of postprandial
hyperglycemia is critical to achieving optimal
outcomes in type 2 diabetes’.
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The New England JM® 5/2000 showed that
a high intake of dietary fiber 50 gms particularly
of the soluble type, improves glycemic control,
decreases hyperinsulinemia, and lowers plasma
lipid concentrations in patients with type 2
diabetes.

METHODS

After 30 days of monitoring fasting and
postprandial blood glucose, the following
base values were gathered HbAlc (9.03%),
total cholesterol (215), Triglycerides (299),
LDL(129), HDL (43), weight (182lbs.) and
blood pressure(141/83). Average Postprandial
blood glucose(278mg/dl.), average fasting blood
glucose (173mg/dl.) were also taken. 78 patients
(42male/36 female), average age 59, were given
10-15 grams of soluble fiber to be added to their
diet. Fiber consisted of Guar Gum, Gum Arabic,
Locust Bean Gum, Pectin, Oat Fiber (Source of
Beta Glucans), and Stevia dispersed in Calcium
Carbonate. In addition this product contained
chromium polynicotinate, and B-vitamins.
Five grams were taken twice to 3 times daily
5-10 minutes prior to eating for 90 days. They
continued to monitor fasting and postprandial
blood glucose through the study period. At the
conclusion of the 90 day period, their levels were
remeasured.

RESULTS

As with the first study compliance with the
fiber supplementation was excellent. During the
12 weeks of the high-fiber supplementation, mean
daily preprandial plasma glucose concentrations
were 17mg/dl lower (95 percent confidence
interval). The high-fiber supplementation
also lowered the 2-hour plasma glucose
concentrations, by 41 mg/dl. The high-fiber
supplementation reduced plasma total cholesterol
concentrations by 31 mg/dl, triglyceride
concentrations by 42 mg/dl, raised high-density
lipoprotein cholesterol concentrations by 12
mg/dl, lowered LDL by 37 mg/dl, reduced body
weight by an average of 6 pounds, lowered blood
pressure from 130/84 to 127/82 and lowered
HbAlc from 9.0% to 8.1%(0.9 decrease).
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CONCLUSIONS

As indicated in the first study and reaffirmed
in this new study, high intake of dietary fiber,
particularly of the soluble type, above the level
recommended by the ADA (25-30grm.), improves
glycemic control, decreases hyperinsulinemia,
and lowers plasma lipid concentrations in patients
with type 2 diabetes. Reducing postprandial
blood glucose significantly caused a decrease of
HbAlc by 0.9%, therefore reducing the risk of
complications from diabetes. ¢
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Introduction

Fiber supplementation, in particular of the soluble
kind, has known beneficial effects in lowering

the cardio-vascular risk profile by lowering

serum cholesterol. It is thought that bile-acid
sequestration of cholesterol in the digestive
system is the main mechanism for cholesterol
reduction. This study investigates the efficacy

of Bios Life 2%, a fiber supplement combining
soluble and insoluble fiber, that has been
specifically designed for cholesterol lowering.

Methods

This study included 78 type 2 diabetes patients
with an average age of 59. At baseline, total

cholesterol, triglycerides, LDL, and HDL were
assessed. The subjects then added 10—15 gram

Bios Life Science

of the fiber supplement to their diet for 90
days. At the final visit, the parameters were
re-assessed. The fiber supplement is taken as

a drink, and consists of guar gum, gum arabic,
locust bean gum, pectin, and oat fiber dispersed
in calcium carbonate. In addition this product
contained chromium, and B-vitamins. Five
grams were taken 2—3 times daily 5—10 minutes
prior to eating.

Results

The compliance with the fiber supplementation
was excellent. The supplementation with fiber
resulted in beneficial changes to the assessed
parameters. The changes are listed in the table.

Conclusion

Supplementing the diet with this fiber drink to

a level as recommended by the American Heart
Association has clear beneficial effects on the
lipid profile of type 2 diabetics. This specially
designed fiber supplement has promising effects
as an alternative treatment to pharmaceutical
intervention for hyperlipidemia.

Parameter Baseline 90-day %
average average change
Total cholesterol 215 mg/dL 184 -14.4
Triglycerides 299 mg/dL 257 -14.0
LDL 129 mg/dL 92 -28.7
HDL 43 mg/dL 55 +21.8
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THE CLINICAL IMPACT OF FIBER SUPPLEMENTATION FOR THE
REDUCTION OF POSTPRANDIAL BLOOD GLUCOSE

AND RISK REDUCTION OF COMPLICATIONS FROM TYPE 2 DIABETES
Peter J.E. Verdegem, Ph.D.?% Steven H. Freed, R.Ph.?; David J. Joffe, R.Ph.°

200

] HEALTH &
Introduction - e
140 et Advznzed Fier and Mutri=nt Drink
® Diets high in soluble fiber may FBG -
interfere with glucose uptake from Vo
the diet. 60
@ The advised level of fiber, 30 grams 40
per day, is difficult to achieve through “
diet alone. 300
@ Bios Life 2 is a patented fiber drink -
mix, designed to lower cholesterol,
but case reports also indicate 200
benefits for diabetics. PPBG ™
. . Mg/dL 100
Objectives o
® 1o study the effect of BiosLife 2 on 10 ) ) ) 3
glycemic and lipid parameters in 9 @® Increasing soluble fiber intake with

Bios Life 2 significantly reduces pre-
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Parameter  Unit t=0 + =90 A p-value
SEM + @ Sprecher, et al, Metabolism (2002),
SEM 51, 1166.
Total Chol mg/dL 2155 1795 -36.0 p<0.000001
LDL mg/dL  129.2 874 -41.8 p<0.000001 2Unicity Int. Orem, UT, USA.
HDL mg/dL 433 59.3 +16.0 p<0.000001 WIVW. make/ifebett’er. cém

Triglycerides mg/dL 2148 1641 —50.7 p<0.000001

) ' ®Diabetes in Control
Fasting BG mg/dL 173.7 153.3 -20.4 p < 0.001

www.diabetesincontrol.com

Post- mg/dL  278.1 2344 -437 p<0.0001

prandial BG

HbA1c % 9.03 815 -0.88 p<0.001

SystolicBP  mmHg 131.3  127.2 -41  p<0.000001

DiastolicBP mmHg 827 812 -15 p<0.05 l |n1C1 | ;y,
Weight Ib 182.1 1754 -6.7 ns
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American Heart Association meeting report:
Fiber supplements may lower cardiovascular
risk in type 2 diabetes

WASHINGTON, D.C., April 30 — Fiber
supplements lowered “bad” low-density
lipoprotein (LDL cholesterol) and increased
“good” high-density lipoprotein (HDL cholesterol)
in people with type 2 diabetes, according to a

study presented at the Sixth Annual Conference on
Arteriosclerosis, Thrombosis and Vascular Biology.

Type 2 diabetes occurs when the body is unable
to produce or properly use insulin to turn

food into energy. Heart disease is the leading
cause of diabetes-related deaths. According

to the most recent statistics published by

the American Heart Association, half of all
diabetics have high cholesterol, which is a
major risk factor for heart disease.

Supplements that increase dietary fiber have
been shown to reduce blood cholesterol levels,
which led researchers at Unicity International in
Orem, Utah to study its effect on type 2 diabetes.

“The remarkable observation is that this works
on two sides: it decreased LDL and increased HDL
by significant amounts at 90 days,” said the study’s
lead author, Peter J. Verdegem, Ph.D., chief science
officer at Unicity International. “This approach
is virtually free of side effects. It opens up an
alternative treatment option.”

The study is one of the first to examine the
effect of fiber in heart disease risk reduction for
type 2 diabetes, said Verdegem.

The 78 participants in the open label trial had
type 2 diabetes and an average age of 59 years.
Total blood cholesterol, triglycerides, LDL and HDL
were measured at baseline and again at 90 days.

Cholesterol is a soft, waxy fat that is used by
the body to form cell membranes and perform
other important functions. Lipoproteins transport
cholesterol through the body. LDL escorts
cholesterol through the circulatory system; HDL
carries it to the liver where it it can be eliminated.

Elevated cholesterol levels can raise the risk of
hard deposits called plaques forming in the arteries,
which likewise increases the risk of heart attack
and stroke. LDL levels of 160 milligrams per
deciliter (mg/dL) and above are considered high.
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Soluble fiber has been shown to help lower
blood cholesterol levels. However, most adults
in the United States do not consume enough
dietary fiber. According to the American Heart
Association, average daily intake for adults is
15 grams, whereas 25 to 30 grams of fiber is
recommended.

“The product was designed to fill that gap
between the real intake and the advised intake,”
Verdegem said.

Study participants received 10 to 15 grams of
a fiber supplement called Bios Life 2%, an over-
the-counter product manufactured by Unicity
International. The drink contains both soluble
and insoluble fiber from guar gum, gum arabic,
locust bean gum, pectin and oat fiber dispersed in
calcium carbonate. It was administered in five-
gram doses two to three times daily five to 10
minutes before eating.

“When it is in the intestines, the fiber
decreases reabsorption of cholesterol from a
meal,” said Verdegem.

At the end of the study period, total
cholesterol had dropped from 215 mg/dL to 184
mg/dL, a decrease of 14.4 percent. Triglycercides
also improved. Levels dropped from 299 mg/dL
to 257 mg/dL, a decrease of 14.0 percent.

LDL decreased from 129 mg/dL to 92 mg/dL-
-a 28.7 percent improvement. HDL rose from 43
mg/dL to 55 mg/dL--a 21.8 percent increase.

“With a normal pharmaceutical intervention
you see a decrease in LDL but not an increase
in HDL to these levels,” Verdegem said. “It is
usually only a one-sided effect.”

Statin drugs are among the most commonly
used cholesterol-lowering medications.
Verdegem said the study demonstrates that dietary
fiber supplements are an alternative to statins for
people with moderately high cholesterol who are
unable or unwilling to take statins.

Co-authors are Steven H. Freed and David J. Joffe.

Bios Life Science

Statements and conclusions of study authors that
are presented at American Heart Association
scientific meetings are solely those of the study
authors and do not necessarily reflect association
policy or position. The American Heart
Association makes no representation or warranty
as to their accuracy or reliability.

NROS5 — ?7?77? (ATVB/Verdegem)
Contact Information: Dr. Verdegem
can be reached at (801) 714-1347; peter.
verdegem(@unicity.net. (Please do not publish
contact information.)
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The Clinical

Impact of Fiber
Supplementation for
the Reduction

of Postprandial
Blood Glucose and
Risk Reduction of
Complications from
Type 2 Diabetes

by Peter J.E. Verdegem, Ph.D.,
Steven H. Freed, R.Ph., and

David J. Joffe, R.Ph.,CDE, FACA

DiabetesInControl.com, and Unicity International,
Orem, UT

Abstract presented at the 65™ Scientific Sessions
of the American Diabetes Association

June 10 - 14, 2005, San Diego Conference Centre,
San Diego, CA, USA

Objective

The prevalence of diabetes has increased
dramatically in recent years. However, the role of
dietary fiber in blood glucose regulation remains
unclear. The purpose of this work was to establish
the effects of supplementing the diet with Bios
Life 2%, a specifically designed fiber drink, on
glucose and cholesterol.

Methods

After 30 days of monitoring fasting and
postprandial blood glucose, baseline values for

80

HbAlc, total cholesterol, Triglycerides, LDL,
and HDL were measured. 78 patients with
average age 59, were given 5 grams of fiber as a
drink, 2 — 3 times daily, 5 — 10 minutes prior to a
meal. Fiber consisted of guar gum, gum arabic,
locust bean gum, pectin, and oat fiber dispersed
in calcium carbonate. In addition this product
contained chromium, and B-vitamins. At the
conclusion of the 90 day period, all levels were
remeasured.

Results and discussion

Compliance with the fiber supplementation was
excellent. The changes in assessed parameters

are listed in the table. The mechanism by which
this fiber supplement reduces the glucose levels
is thought to be due to delayed gastric emptying.
Cholesterol is thought to be lowered through bile-
acid sequestration in the digestive tract.

Conclusions

As indicated in this study, high intake of dietary
fiber, particularly of the soluble type, improves
glycemic control, decreases hyperinsulinemia,
and lowers plasma lipid concentrations in patients
with type 2 diabetes. Reducing postprandial blood
glucose significantly caused a decrease of HbAlc
by 0.9 % points, thereby reducing the risk of
complications from diabetes.

Parameter Baseline 90-day %
average average change

Preprandial gluc. 173 mg/dL 156 -9.8
Postprandial gluc 278 mg/dL 237 -14.7
HbAlc 9.0 % 8.1 % -10
Total cholesterol 215 mg/dL 184 -14.4
Triglycerides 299 mg/dL 257 -14.0
LDL 129 mg/dL 92 -28.7
HDL 43 mg/dL 55 +27.9
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The Clinical

Impact of Fiber
Supplementation for
the Reduction

of Postprandial
Blood Glucose and
Risk Reduction of
Complications from
Type 2 Diabetes

by Peter J.E. Verdegem, Ph.D.,
Steven H. Freed, R.Ph., and
David J. Joffe, R.Ph., CDE, FACA

DiabetesInControl.com, and Unicity International,
Orem, UT

Poster presented at the 65 Scientific Sessions of
the American Diabetes Association

June 10 - 14, 2005, San Diego Conference Centre,
San Diego, CA, USA
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THE CLINICAL IMPACT OF FIBER SUPPLEMENTATION FOR THE
REDUCTION OF POSTPRANDIAL BLOOD GLUCOSE

AND RiSK REDUCTION OF COMPLICATIONS FROM TYPE 2 DIABETES

Peter J.E. Verdegem, Ph.D.%; Steven H. Freed, R.Ph.>; David J. Joffe, R.Ph.°

Introduction

Diets high in soluble fiber may
interfere with glucose uptake from
the diet.

The advised level of fiber, 30 grams
per day, is difficult to achieve through
diet alone.

Bios Life 2 is a patented fiber drink
mix, designed to lower cholesterol,
but case reports also indicate
benefits for diabetics.
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Aduzncad Finer and futrisnt Drink

Increasing soluble fiber intake with
Bios Life 2 significantly reduces pre-
and post prandial glucose, and
HbA1c levels.

Mechanism is through interaction of
carbohydrates with gel matrix formed
by soluble fiber.

Same mechanism reduces lipid and
cholesterol levels.

Conclusion

Bios Life 2 is a very beneficial
fiber drink mix for Type-2
diabetics, who want to control
their glycemic parameters and
cholesterol in a natural side-effect
free way.

References

Sprecher, et al, Metabolism (2002),
51, 1166.

Unicity Int. Orem, UT, USA.
www.makelifebetter.com

@ To study the effect of BiosLife 2 on 10
glycemic and lipid parameters in o
Type-2 diabetics. 3
. HbA1c .
Study design . .
3
2
@ Open label study with 78 Type-2 1
Diabetics (42 male, 36 female) with 0
average age 59 years. 160
@ Subjects took 10 — 15 grams of Bios 10
Life 2, in 5 grams portions 10 120
minutes prior to a meal. LDL™®
@ Baseline and follow-up (90 days) Mg %
measurements of HbAic, FBG, ®
PPBG, Tot.Chol., LDL, HDL, TG, and “
weight. 2
® Statistical analysis with paired * Baseline Follow-up
Student’s T-test.
Mean + SEM
Parameter Unit t=0+ =90 A p-value
SEM -
SEM
Total Chol mg/dL  215.5 1795 -36.0 p<0.000001
LDL mg/dL  129.2 874 —-418 p<0.000001
HDL mg/dL  43.3 593 +16.0 p<0.000001
Triglycerides mg/dL  214.8 164.1 -50.7 p<0.000001
FastingBG  mg/idL  173.7 153.3 -204 p<0.001
Post- mg/dL  278.1 2344 -43.7 p<0.0001
prandial BG
HbA1c % 9.038 815 -0.88 p<0.001
SystolicBP  mmHg 131.3 127.2 -441 p < 0.000001
Diastolic BP  mmHg 82.7 812 -15 p<0.05
Weight [¢] 182.1 1754 -6.7 ns
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Bios Life™ Complete,
a new viscous soluble
fiber drink improves
lipid profiles in mild
hypercholesterolemia

By Peter J.E. Verdegem, Ph.D.

Research and Development, Unicity International,
Orem, UT

Abstract presented at the Scientific Sessions of
the American Heart Association

November 12 — 15 2006, Chicago, IL, USA

LDL- and HLD-cholesterol
optimization using phytonutrient
combination therapy: first line
intervention and adjunct to statins

Introduction: Framingham risk analysis showed
that simultaneous decreasing of LDL-c and

increasing of HDL-c has a strong correlation with
risk reduction for development of cardio vascular

disease. Current prescription lipid lowering therapy
has shown excellent results in reducing LDL-c, but
limited results for HDL-c increase. Our research
focuses on using phytonutrient combinations
(soluble fiber, phytosterols, policosanol, etc.) in
optimizing both lipoprotein fractions. We present
our results of phytonutrient combination therapy
are a first line treatment for hypercholesterolemia,
as well as adjunct therapy to statin medication.

Methods: A group of 25 subjects with optimal
to mildly elevated LDL-c levels added the fiber
drink to their diet. The drink was taken at least
twice daily 15-20 minutes before meals. The
lipid panel was measured at baseline and 4 and
8 weeks. The fiber drink consists of viscous
soluble fiber, minerals, vitamins, policosanol,
phytosterols, and an aqueous Chrysanthemum
morifolium extract.

Discussion: Bios Life™ Complete, a new fiber
drink that combines ingredients that are known to
lower cholesterol through 4 different mechanisms
is very effective in lowering LDL-c, and increasing
HDL-c. The TC levels have not changed
dramatically, mainly due to the significant increase
in HDL-c. Compared to statin medication, this
product has similar efficacy in reducing LDL-c, but
has a much better effect on HDL-c.

Conclusion: Bios Life Complete offers an
effective alternative for patients with mild
hypercholesterolemia, that can’t or won’t take
statin medication.

Results

Parameter Inclusion criteria B.L. t=8 weeks A% p-value

at BL (mg(dL) (mg/dL) (mg/dL)
TC All 214 196 -8.2 0.011
TC >200 237 211 -10.7 0.007
LDL-c All 131 111 -4.8 0.0037
LDL-c >130 168 127 -24.5 0.0001
LDL-c >160 182 127 -30.6 0.000001
HDL-c All 48 52 +8.3 0.037
HDL-c <40 32 37 +12.0 n.s.
HDL-c (responders) 40 32 a4z +28.0 U.017/
Risk ratio All 4.89 4.14 -5.3 0.017
Risk ratio >5.00 6.51 5.04 -24.2 0.026

Bios Life Science
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A new fiber drink
provides a natural
first line treatment
option in mild
hypercholesterolemia

By Vincent Duenas, M.D.!, Julie
Duenas!?, Evelyn Burke!, and
Peter J. Verdegem, Ph.D.?

'The Doctors Clinic, Tamuning, GU; 2Research and
Development, Unicity International, Orem, UT

Abstract presented at the 7th Annual Conference on
Arteriosclerosis, Thrombosis and Vascular Biology

April 27 -29, 2006, Denver City Marriott Hotel,
Denver, CO

Introduction

There is increasing interest in natural, non-
pharmaceutical, intervention therapies for
altering the lipid profile in hypercholesterolemia.
This study investigates the efficacy of a novel

fiber drink (Bios Life™ Complete) as a first line
treatment for mild hypercholesterolemia.

Methods

A group of 24 subjects with mild
hypercholesterolemia and LDL-c levels > 130
mg/dL added the fiber drink to their diet. The drink
was taken at least twice daily 15-20 minutes before
meals. The lipid panel was measured at baseline
and 6 weeks. The fiber drink consists of soluble
fiber, minerals, vitamins, policosanol, phytosterols,
and Chrysanthemum morifolium extract.

Discussion

Bios Life Complete, a novel fiber drink that
combines ingredients that are known to lower
cholesterol through 4 different mechanisms

is very effective in lowering LDL-c, and
increasing HDL-c. The TC levels have not
changed dramatically, mainly due to the
significant increase in HDL-c. Compared to statin
medication, this product has similar efficacy in
reducing LDL-c, but has a much better effect on
HDL-c. More than 80% of the subjects reacted
positively to the fiber drink, in relation to LDL,
and HDL.

Conclusion

Bios Life™ Complete offers an effective
alternative for patients with mild
hypercholesterolemia, that can’t or won’t take

statin medication.

Results

Parameter Inclusion  B.L. t=6 A% p-value

criteria weeks
TC >200 235 232 -1.4 n.s.
TC (responders, 60%) >200 229 203 -11.0 < 0.000001
LDL-c >130 157 131 -16.1  <0.001
LDL-c (responders, 88%)  >130 155 123 -20.4  <0.000001
LDL-c >160 180 150 -16.6  <0.05
LDL-c (responders, 89%) >160 175 140 -20.2 <0.05
HDL-c <40 35 45 +27.9 <0.01
HDL-c (responders, 82%) <40 35 47 +34.7  <0.01
Risk ratio 5.1 4.3 -15.0  <0.0001
Risk ratio (responders, 79%) 53 4.2 -20.8  <0.000001
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A new fiber drink
provides a natural
first line treatment
option in mild
hypercholesterolemia

By Vincent Duenas, M.D.},
Julie Duenas!, Evelyn Burke!?,
and Peter J. Verdegem, Ph.D.?

'The Doctors Clinic, Tamuning, GU; Research
and Development, Unicity International, Orem,
UT

Poster presented at the 7th Annual Conference
on Arteriosclerosis, Thrombosis and Vascular
Biology

April 27 -29, 2006, Denver City Marriott Hotel,
Denver, CO
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A NEw FIBER DRINK PROVIDES A NATURAL FIRST LINE
TREATMENT OPTION IN MiLD HYPERCHOLESTEROLEMIA

Vincent Duenas, M.D."; Julie Duenas®”; Evelyn Burke®; Peter J.E. Verdegem,

Ph.DP

Introduction

@ There is an increasing demand for
natural treatment options to bwer
cholesteral, becauss of fear of side-
effects of statins.

@ Bioslife combines 4 unigue
mechanisms to lower cholesterol:
viscous soluble fiber, phytosteraols,
policoeanal, and chirysanthemum,

Objectives

@ To study the lipid lowering potential
of Bics Life in mildly elevated lipid
levels,

Study design

@ Cpen label study with 41 subjects
(11 male, 30 female) with average
age 52.3 + 1.3 years, and with LOL
values = 110 mgedl,

Subjects took 12 — 195 grams of
Bios Life, in &5 grams portions 10
minutes prior the meal,

Baseline and follow-up (6 weeks)
measurements of TC, LOL, HOL, and
risk ratio. Safety: liver panel

@ Statitical analysis  with  paired
Shdent's T-test.
BL
Mean + SEM
Parameater Group k=0 % =B %4 p-valus
SEM SEM

TG EI] PR Bae 1.4 ..
TG (resp, w200 220 203 -11.0 o 00000
B0%)
LOL =130 157 13 -16.1 <0001
LOL iesp, =130 155 123 -20.4 o 000000
289,
LDL =160 180 150 -16.68 05
LCL r==p, =160 175 140 -20.2 (.05
0%
HOL i1 35 45 279 <0101
HOL iresp, i) 35 47 +34.7 <01
8290
Fisk rafio 51 4.3 -158.0 00,0001
Fizk ratic 53 4.2 -20.8 0000001
:‘ra@. TEH

86

"The
Tamuning, Guam

"Unicity Intemational, Crem,
Utah

Www.LCTy net

Dactars'

L AT R —

{
g

Four synemistic mechanisms kwer
lipids effectively.

Large response rate to intervention.
Clinical significant reduction in LOL,
and raise in HOL.

Compared to statins, BiosLife is
equally effective in lowerirg LOL, but
cutperforms in raising HOL.

® Noelevated ver smzymes.

Conclusion

@ Eicaelife, a new patentad drink tha
lowars cholestercl in 4 distinet
wWays, serves as a natural first ling
imervention option to¢  manage
bype dipidemia,

References

@ Sprecher, of & Metabolism (2002,
51, 1166,

Glinic,
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A new fiber drink can
serve as an adjunct
therapy to statin
medication in mild
hypercholesterolemia

by Vincent Duenas, M.D.},
Julie Duenas!, Evelyn Burke!?,
and Peter J.E. Verdegem, Ph.D.?

'The Doctors Clinic, Tamuning, GU; 2Unicity
International, Orem, UT

Abstract presented at the 7th Annual Conference
on Arteriosclerosis, Thrombosis and Vascular
Biology

April 27 -29, 2006, Denver City Marriott Hotel,
Denver, CO

Introduction

Statin medication is widely used as a first line
intervention for hypercholesterolemia. Not

all patients get their LDL-c levels in optimal
ranges with statins, and statins typically do not

increase HDL-c levels adequately. This study
investigates the efficacy of a novel fiber drink
(Bios Life Complete) as an adjunct therapy to
statin medication.

Methods

A group of 11 subjects with mild
hypercholesterolemia and LDL-c levels > 130
mg/dL and current statin use added the fiber drink
to their diet. The drink was taken at least twice
daily 15-20 minutes before meals. The lipid panel
was measured at baseline and 6 weeks. The fiber
drink consists of soluble fiber, minerals, vitamins,
policosanol, phytosterols, and Chrysanthemum
morifolium extract.

Discussion

Statin users that have not changed their lipid
profile over 6 months (Pre-B.L. vs. B.L.) have

a significant impressive additional decrease

in LDL-c of 21.1%. The HDL-c levels have
increased by 23.2% in this group, which is
significantly higher than the average effect

of statin medication. The TC levels have

not changed dramatically, mainly due to the
significant increase in HDL-c. More than 80% of
the subjects reacted positively to the fiber drink.

Conclusion

Bios Life™ Complete is a promising

adjunct therapy option for patients with
hypercholesterolemia that are currently using
statins, and for whom the statin effects have
reached a maximum.

Results

Parameter Pre-B.L. B.L. t=6 weeks A % p-value
TC >200 232 229 211 -8.1 n.s.

TC (responders, 82%) >200 225 228 199 -12.8  <0.001
LDL-c >130 146 150 118 -21.1  <0.05
LDL-c (responders, 83%) >130 145 151 108 -284  <0.001
HDL-c <40 35 34 42 +23.2  <0.05
HDL-c (responders, 88%) <40 36 34 43 +26.3  <0.05
Risk ratio 5.3 5.2 4.4 -15.2 <0.01
Risk ratio (responders, 85%) 5.0 54 4.3 -18.9  <0.001
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A new fiber drink can
serve as an adjunct
therapy to statin
medication in mild
hypercholesterolemia

By Vincent Duenas, M.D.},
Julie Duenas?, Evelyn Burke?,

and Peter J.E. Verdegem, Ph.D.?

'The Doctors Clinic, Tamuning, GU; 2Unicity
International, Orem, UT

Poster presented at the 7th Annual Conference
on Arteriosclerosis, Thrombosis and Vascular
Biology

April 27 -29, 2006, Denver City Marriott Hotel,
Denver, CO
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A NEWw FIBER DRINK CAN SERVE AS AN ADJUNCT THERAPY TO
STATIN MEDICATION IN MILD HYPERCHOLESTEROLEMIA

Vincent Duenas, M.D.*; Julie Duenas®; E;.relyrn Burke®; Peter J.E. Verdegem,

Introduction

@ There is an increasing demand for
natural treatment options to kower
cholesterol, and HOL  raising
strategies alongside statins.

BiosLife  combines 4 unique
mechanisms o improve  lipids:
viscous soluble fiber, phytosterols,
palicesanal, and chiysantismum.

Objectives

@ To study the lipid lowering potential
of Bios Life in statin users that have
net reached goal,

Study design

@ Cpen labsl study with 11 subjects (2
male, 9 female) with average age
f40 + 25 wears, and with LDL
values = 110 mgdl.

. [ e — -f

Ph.D.

Four synemistic mechanisms kwer
lipils effectively.
Lane response rate to intervention.

Clinical significant reduction in LOL,
and raise in HOL.

Effects found on top of already
realized lipid lowering dus to statin
use,

# Mo elevated lver erzymes.

@ Subjects took 12 — 105 grams o
Bios Life, in &5 grams portions 10 '
minutes prior the meal, and statins. cuncl usion
@ Two last LDL levels no more than
107 apart. @ Eicslife, a new patented drink that
® Baseline and follow-up (B weeks) lowars cholesterel in 4 distinet
measurements of TG, LOL, HOL, and ways, can be usad as adjumct
risk ratio. Safety: liver panel ; therapy to statin use, providing an
[ ] E-ta‘ustu::al analysis  with  paired additional LDL reclucticn
Student’s T-test. Pre- EL & wk combined with a substantial HDL
Mean + SEM incraass,
References
Haramater tﬁrnup tzpre  1=0z izt %A pvalue
-Blt SEM SEM :
SEM @ Sprecher, ot & Metabdism (2002),
TC =200 23 200 2T 81 ns 51, 1165
i - 0 ; I
ggq:;r\aap =200 225 228 199 128 <000 The : Doctors Cliriic,
LOL 2130 148 150 118 -21.0 <005 Tamuring, Guam
et g, A e e iyt gy | Iniciy Inteamatinnal  Oirem
LLIL [r=ap, gl 14 1= 1L = UL i R i e g
A3 Litah
HCiL wd 35 kL] 42 +23.2 <005 Www.L e by, nat
HOL (resp, d 36 k| 43 +26.3 005
8% -
Fizk ratio 5.3 52 4.4 -162 <0 U 3 h',r
Rizk ratio 50 54 4.3 188 <0000 Tl-l. L]_ ;Y
{resp, 8590 L
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Viscous soluble fiber
combined with three
other phytonutrients
benefits lipid

profiles in
hypercholesterolemia

By Peter J.E. Verdegem, Ph.D.

Manuscript for publication

Highly Confidential

Abstract

Introduction. This pilot study investigates the
efficacy of a combination of neutraceuticals

in improving lipid levels. The tested product
combines viscous soluble fiber with phytosterols,
policosanol, and an extract of Chrysanthemum
morifolium. All four ingredients have been shown
to have cholesterol lowering potential, but all
through different biological mechanisms. The
test product is the first to combine these four
cholesterol lowering mechanisms in one product.

Materials and methods. Twenty five subjects
completed an 8-week open label study design.
The product was taken twice daily before the
main meals. Fasting lipid panels were measured
at baseline, 4, and 8 weeks.

Results. The total cholesterol levels were
reduced 8.2 % (p<0.05) after 8 weeks, and
10.7% (p<0.01) in a subgroup of subjects with
TC levels > 200 mg/dL at baseline. LDL-c was
reduced 4.8% (p<0.01) and 24.5 % (p<0.001),
and 30.6 % (p<0.00001) in sub groups of
subjects having baseline LDL-c levels > 130 and
> 160 mg/dL, respectively. HDL-c levels were
increased 8.3% (p<0.05).

Conclusion: This neutraceutical combination
therapy is promising as a first line intervention,

90

and may serve as an adjunct therapy to
pharmaceutical lipid lowering prescription
therapy.1. Introduction

Elevated total cholesterol (TC), LDL-
cholesterol (LDL-c), and reduced HDL-
cholesterol (HDL-c) levels have been determined
a major risk factor for the development of
cardio vascular disease, and the formation of
atherosclerotic plaques. (Yusuf ef al. , 2004)
Improving these lipid levels has been effective
in lowering the risk for the development of heart
disease and stroke. (Corvol et al. , 2003; Huxley
et al. , 2002) Conventional first line treatment
for hypercholesterolemia is focused on dietary
changes and life style, and if not adequately
successful, followed by pharmaceutical
interventions, such as statins, fibrates, and
bile-acid sequestrants. In the last decades,
an increasing number of non-pharmaceutical
intervention therapies has been developed, and
tested in randomized clinical trials. Examples
are viscous soluble fiber, (Anderson et al. , 1999;
Anderson ef al. , 2000; Chandalia, 2000; Jenkins
et al. ,2002; Knopp et al. , 1999; Sprecher and
Pearce, 2002) phytosterols, and phytostanols,
(Jenkins et al. , 2005; McPherson et al. , 2005;
Plat and Mensink, 2005; Thompson, 2005;
von Bergmann et al. , 2005) and policosanol.
(Castano et al. , 2002; Crespo et al. , 1999) These
nutritional intervention therapies have generally
shown moderate lipid lowering success, and are
therefore not always an intervention option for
immediate hypercholesterolemia. Nevertheless,
there is a growing awareness among the public
about potential side-effects of pharmaceutical
compounds in general and of statin lipid lowering
prescription therapy in particular. This has
resulted in an increasing demand for dietary
or phytotherapeutical approaches to lowering
cholesterol.

Traditionally, interventional therapies, both
pharmaceutical and dietary, influence only
one mechanism to lower cholesterol. While
effective for pharmaceuticals, the one-mechanism
approach for dietary intervention has shown
limited success. At least theoretically, a product
combining different mechanisms to lower
cholesterol, should have an enhanced efficacy,
when compared to a mono-mechanism approach.
An increasing number of pharmaceutical

Bios Life Science



intervention therapies has also adopted this
concept, (Vasudevan and Jones, 2005) such as
using the combination of statins and ezetimibe.
(Davidson, 2003; Kosoglou et al. , 2005)

In this study, we investigated the lipid
lowering efficacy of a neutraceuticals
combination product, based on a viscous
soluble fiber drink, combined with three other
phytonutrients: phytosterols, policosanol, and
Chrysanthemum morifolium. All four individual
ingredients have independent data about
their lipid-lowering potential. This product
therefore approaches lipid lowering through a
potentially synergistic combination of 4 different
mechanisms.

2. Materials and Methods
Subjects

The study used a protocol which was
approved by an outside institutional review
board, and deemed in compliance with the
Declaration of Helsinki V. (World Medical
Association, 2000) Subjects were invited from a
pool of 125 office staff of the research institute.
Subjects were informed about the study through
a mass communication, to exclude pressure to
participate. The identity of the subjects was kept
confidential at all times. Subjects were eligible to
participate in the trial if they were between 18 and
75 years old, and if the baseline (BL) value for
LDL-c was 110 mg/dL or higher. Subjects were
not eligible to participate if they suffered from
type-1 diabetes, severe hypertension, defined as
at least 180/100 mmHg, or had any other health
condition that may interfere with the study
results, as judged by the principle investigator.
The subjects were also excluded if they suffered
from an allergy against any of the ingredients
in the tested product, or if they had any medical
condition in which fiber consumption is contra-
indicated, e.g. Chron’s disease. Subjects were
allowed to use vitamin or mineral supplements,
provided they did not contain any of the tested
ingredients. Pregnant women or breast feeding
women were excluded. If subjects had only one
regular meal per day, they were also excluded.
Finally, a history of alcohol or drug abuse,
psychological or other mental issues that are
likely to invalidate the informed consent, or
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limit the ability of the patient to comply with the
protocol requirements resulted in exclusion from
this trial. Subjects were not compensated for their
participation in the trial. The recruitment was
spread out over a period of 2 weeks.

Study procedures

All potential subjects for this study were
screened to evaluate their eligibility to participate
by an interview with the principle investigator.
After signing informed-consent forms, the
participants in this study used the test product
prior to lunch and dinner for a period of 8 weeks.
The product was supplied as a powder in a
canister that included 60 dosages, and subjects
were instructed to mix one dosage (6.5 grams,
measured with a scoop) at a time with about 230
ml of water, and drink the product about 10 — 15
minutes before the meal. A lipid panel, including
TC, LDL-c, HDL-c, TG, and cardio vascular risk
ratio was measured at baseline (BL), 4 weeks,
and 8 weeks. The cholesterol measurements
were performed on-site using a Cholestech LDX
system (Cholestech Corp. Hayward, CA). The
subjects were instructed to come in fasted before
each measuring day. Fasted was defined as having
no food or drinks other than water since going to
bed the previous night. Visit windows were set at
plus or minus 2 days. The subjects were instructed
to continue with normal daily activities during
their participation in the trial, and not make any
changes to normal diet, and physical activities.
Compliance with the protocol was promoted by
a weekly phone call with all participants. Side
effects of the product were evaluated during these
weekly phone calls, and at the end of the trial
using a questionnaire. Compliance was assessed
using a questionnaire and an interview with the
subjects at the end of the trial.

Composition of the test product

The tested product is marketed under the brand
name Bios Life™ (Unicity International, Orem,
UT). A unitary dose of the product comprises of
3.3 grams of dietary fiber consisting of guar gum
(1.2 grams), gum Arabic (0.65 grams), locust
bean gum (0.61 grams), pectin (0.42 grams), and
oat fiber (0.35 grams). This fiber mix comprises
of more than 90 % soluble fiber. The product
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further contains a vitamin and mineral mix,
including vitamins A, B1, B2, B6, B11, B12, C,

E, and minerals selenium, chromium, zinc, and
calcium. All vitamins and minerals are added

at or close to their respective RDAs. The test
product further comprises 1.0 gram of esterified
phytosterols (including sitosterol, stigmasterol, and
campesterol), 6 mg of policosanol (standardized to
60 % octocosanol), and 12.5 mg aqueous extract
of Chrysanthemum morifolium. All subjects

used two packets per day of this formula. All
individual ingredients of the tested product have
demonstrated safety records for long-term use, and
therefore we decided not to collect safety data for
the test product. (Carabin and Flamm, 1999; Chen
et al. , 2005; Plat and Mensink, 2005)

Data analysis and statistical methods

The results were analyzed as means in the
group. Within-group differences over time
were analyzed using 2-tailed paired ¢ tests for
dependent groups, after the normality of the
data was determined. These procedures were
used for all measured parameters. Statistical
significance was defined as a p-value of 0.05 or
lower. Variations in measurements are indicated
as standard errors of the mean (= SEM).

3. Results

Thirty seven subjects expressed interest in
participating in the trial. Twenty five subjects
completed the 8 week protocol. Reasons for
discontinuation were all related to lack of time
or further interest in participation. Of this group
13 subjects were male, and 12 female. The age
of the group varied between 61, and 25, with
an mean age of 40.2 &+ 1.8 years. Four subjects
were post-menopausal. The BL lipid levels of
this group were: TC 213.6 + 7.8 mg/dL; LDL-c
130.6 £ 8.1 mg/dL; HDL-c 47.8 = 3.0 mg/dL; TG
175.8 £ 15.5 mg/dL, and cardio vascular risk ratio
(defined as TC/HDL-c) 4.9 + 0.3.

Compliance was estimated to be at least 60
%. In this small-scale pilot trial, however, no
one was excluded based on low compliance.
Side-effects reported were generally mild, and
included gastro-intestinal discomfort, flatulence,
and diarrhea, but the side effects reported were
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not a reason to discontinue with participation in
the trial, and typically disappeared after several
days. The side effects reported were in line with
previous studies that tested fiber supplementation.
(Sprecher and Pearce, 2002)

Total Cholesterol

The TC levels in the whole group were
significantly reduced by 8.2 %. The subgroup of
subjects having TC levels of 200 mg/dL or more
at BL showed a statistically significant reduction
of 10.7 % after 8 weeks.

LDL cholesterol

The mean change in LDL cholesterol for
the total group amounted to 1.6 % after 4 weeks
and 4.8 % after eight weeks. The reduction after
8 weeks was significant. LDL-c reductions for
subgroups of subjects having LDL values at BL of
more than 130 mg/dL and 160 mg/dL amounted
to 24.5 % and 30.6 %, after 8 weeks, respectively.
Both reductions were statistically significant.

HDL cholesterol

HDL-c was increased in the total group
amounted to a significant 8.3 %. For the subgroup
of subjects with HDL-c levels of 40 mg/dL or
lower at BL, the mean change in HDL-c was 12.0
%, but not significant.

Triglycerides

After 8 weeks, triglyceride levels were
changed by 5.7 % for the whole group, and
14.9 % for the sub group of subjects having
TG levels of 150 mg/dL or more at BL. Both
changes did not reach statistical significance. The
differences after 4 weeks of intervention did reach
significance, and were reductions of 16.4% for the
total group and 21.4% for the subgroup having
TG levels of 150 mg/dL or more at BL.

Cardio vascular risk ratio

The risk ratio for the whole group was
significantly reduced by 5.3 %, and by 24.2 % for
the subgroup of subjects having risk ratio levels
higher than 5.0 at BL.
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The detailed results for all parameters are
listed in Table 1.

4. Discussion

The tested product in this study is a fiber
drink, based on 3.3 grams mostly soluble fiber
combined with vitamins, minerals, esterified
phytosterols, policosanol, and an aqueous extract
of Chrysanthemum morifolium. The product has
been designed to lower cholesterol using four
different biological mechanisms. These four
mechanisms are:

1. Bile-acid sequestration. Bile acids are needed
to digest fat, and they are being synthesized
using the cholesterol pool in the body. After
aiding in fat digestion, the bile acids, along
with the cholesterol are re-absorbed in the
system and re-utilized by the liver. The
total size of the cholesterol pool is largely
unchanged by this mechanism, since the gross
amount of cholesterol used from the pool to
synthesize bile acids is returning back into
our body. When the soluble fiber present
in the test product enters the digestive tract
before the meal, the fiber forms a gel matrix
due to the acidic condition in the stomach.
This matrix sequesters the bile acids and
prevents them from being re-absorbed, but
rather excreted. Fibers are also fermented
in the colon by bacteria to yield short-chain
fatty acids, such as acetates, propionates,
and butyrates that may inhibit cholesterol
synthesis. This mechanism alone is known
to lower LDL cholesterol by 5 — 15 % after
8 weeks. (Anderson et al. , 1999; Jenkins
et al. ,2002; Knopp et al. , 1999; Sprecher
and Pearce, 2002) A randomized placebo-
controlled study with the fiber mixture
present in the tested product was published by
Sprecher and Pearce in 2002. (Sprecher and
Pearce, 2002)

2. Dietary absorption inhibition. Cholesterol is
actively absorbed from the small intestine into
the blood by transporter proteins. (Thurnhofer
and Hauser, 1990) Phytosterols are plant
components that have a similar chemical
structure to cholesterol. When phytosterols are
present in the digestive tract before the meal,
they displace real cholesterol in the absorption
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processes. (Ikeda et al. , 1989; Ikeda et al. ,
1988a; Ikeda et al. , 1988b) In this way serum
cholesterol is lowered. This mechanism alone

has been shown to lower LDL-cholesterol by
5 —15 % after about 8 weeks. (Ostlund, 2004)

3. Cholesterol synthesis inhibition. A critical
step in the cholesterol biosynthetic route is the
conversion of HMG-CoA into mevalonate,
performed by HMG-CoA reductase.
Policosanol is a sugar cane extract that has
been shown to inhibit this enzyme.(McCarty,
2002) This mechanism alone has been shown
to lower LDL-cholesterol 15 — 30 % after 8
weeks. (Castano et al. , 2002; Castano et al.

, 2001; Castano et al. , 2003; Castano et al.

, 1999; Varady et al. , 2003) Two recently
published studies, however, failed to show an
effect of policosanol. (Berthold et al. , 2006;
Greyling et al. , 2006)

4. Enhancement of cholesterol metabolism.
Cholesterol is converted into several other
biomolecules in our body. One process that
uses cholesterol is the synthesis of cholic
acid, the most predominant member of the
bile acids. The enzyme responsible for the
conversion of cholesterol to 7 -cholesterol,
which is the first metabolite on the pathway to
cholic acid, is 7 -hydroxylase.(Lathe, 2002)
Chen et al. published that an aqueous extract
of Chrysanthemum morifolium enhances the
function this enzyme, thereby promoting the
metabolism and removal of serum cholesterol.
(Chen et al. , 2000)

This neutraceuticals combination product
has been designed to optimize lipoprotein levels,
and as a result, to reduce the risk for developing
cardio vascular health concerns. Total cholesterol
levels in this study did not change with
impressive numbers. Since TC is derived from the
sum of LDL-c and HDL-c (and others), and most
study participants showed considerable HDL-c
increases, the overall reduction in TC is smaller
than would be observed in statin intervention
studies. (Edwards and Moore, 2003)

The test product reduces LDL cholesterol
in the total study group significantly with 4.8
% after 8 weeks. This small overall reduction
may be explained by the relative healthy dietary
habits of the study population, limiting the effect
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of dietary intervention to optimize cholesterol
levels in the total group. The reductions are
greater in subgroups of subjects that have

higher LDL cholesterol levels at BL, which is

in line with expectations. For a subgroup with
“borderline high” LDL-c levels, as defined by
the Adult Treatment Panel III of the National
Cholesterol Education Program (NCEP),
(National Institute of Health, 2001) the reduction
after 8 weeks amounts to 24.5 %. For “high”

BL levels, (National Institute of Health, 2001)
LDL cholesterol was reduced with 30.6 %. These
reductions are clinically relevant, and may be
compared with reductions reached by average
dosages of statin lipid lowering medication, for
hyperlipidemic subjects.(Edwards and Moore,
2003) It is evident that the tested product is

more effective in subjects with higher BL LDL-
c levels. Higher LDL-c levels are generally
associated with less healthy dietary habits, (Hata
and Nakajima, 2000) and this may explain why
dietary intervention may be more effective

for this group. The test product is likely to

have a direct mechanistic effect on indigenous
cholesterol production (policosanol) and
clearance (Chrysanthemum morifolium), and a
change on dietary factors influencing cholesterol
absorption (fiber, phytosterols). Because this
study did not evaluate baseline diet characteristics
of the subjects, we are unable to discriminate

the serum lipid effects between the different
mechanisms. Follow-up studies performed by our
laboratory focus on this research question.

The relative low increase in HDL in the
total group is likely a result of the high mean
BL value for HDL. This hypothesis is supported
by the observation that for people having HDL
baseline levels of 40 mg/dL or lower, the mean
change is higher (although not significant in
our small sample size). Analyzing only the
responders in this group (7 out of 9), gives a
statistically significant increase of 28.6 %. The
two individuals in this group that did not respond
to the treatment may be subjects with low
compliance, or subjects that have a biochemical
reason for not responding, since these subjects
were also non-responders in LDL reduction.

It is known that statin prescription therapy
has limited efficacy in increasing high-
density lipoprotein levels in clinically relevant
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amounts.(Edwards and Moore, 2003) Clinicians
are increasingly aware of the need of reducing
LDL-c, while at the same time increasing HDL-

c. (Kuvin et al. , 2006) The Framingham heart
study revealed that increasing HDL-c may equally
important as decreasing LDL-c. (Nam ef al. ,
2006) Our HDL-c results for the responder group
may open up an alternative, or adjunct therapy

to lipid-lowering prescription therapy. The data
suggest that responding patients with with mild to
moderate hypercholesterolemia can reduce their
LDL-c adequately using neutraceutical combination
therapy, and at the same time increase HDL-c.

There is increasing concern among patients
about the safety of prescription medication, in
particular statins, because of existing side-effects,
such as muscle weakness, and liver damage.
(Silva et al. , 2006) Although the prevalence
of these side-effects is rather low, (Law and
Rudnicka, 2006) patients are exploring the
availability of natural therapies as a first line
intervention to lower their cholesterol levels. Our
preliminary data warrant the further exploration
of this neutraceutical combination as a first line
treatment for hyperlipidemia. According the
NCEP guidelines, the first intervention for high
cholesterol should be the so-called Therapeutic
Lifestyle Change Diet. (National Institute of
Health, 2001) Part of this dietary guideline is the
intake of fiber at minimum daily levels of 25 — 30
grams. The average dietary consumption of adults
in the USA is well below this level. (Liu et al. ,
2002) Two servings of the test product provide
6.6 grams of dietary fiber, and can therefore serve
to partly fill the gap between actual and advised
dietary consumption of fiber.

The cardio vascular risk ratio is defined as
TC divided by HDL. Although ATP III does
not define this ratio as a therapy target, many
studies show that the TC/HDL cholesterol ratio
is a powerful predictor of CHD risk. (National
Institute of Health, 2001) The American Heart
Association defines a risk ratio of lower than
5.0 as preferential, if there are no other risk
factors present. The combined results on the lipid
fractions have significantly benefited the ratio
values for our study participants.

We limited the study period to 8 weeks for
practical reasons. It is unknown if the observed
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improvements in lipid profiles persist for longer
times. Some reports indicate that results of
intervention trials with phytosterols over longer
periods (up to 1 year) may be less pronounced
than for shorter periods. (Ostlund, 2004) To

our knowledge, similar findings have not been
reported for the other ingredients in this tested
product. Future studies should therefore study the
test product during longer follow-up periods.

5. Conclusion

Viscous soluble fiber combined with
phytosterols, policosanol, and an aqueous extract
of Chrysanthemum morifolium is a promising
natural dietary intervention to lower LDL
cholesterol, and to increase HDL cholesterol,
simultaneously. These changes result in an
improved risk profile for heart disease among
otherwise healthy young individuals. The
changes observed in LDL-c for subjects with
“borderline high” and “high” cholesterol levels
may be compared to the treatment effects reached
for average dosages of statin medication. This
combination product is promising in providing
a natural dietary approach to successfully
improving lipid profiles. This pilot study warrants
further study with this ingredient combination in
larger groups, for longer follow-up periods, and
with better compliance.

Tables

Table 1. Lipid level and cardiovascular risk

ratio changes after t=4 and t=8 weeks using the
neutraceutical combination product. All lipid
concentrations are in mg/dL. The changes refer to
changes from baseline (BL).

* p<0.05; ** p<0.01; *** p<0.001, *defined as
TC/HDL.
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Viscous soluble fiber
combined with three
other phytonutrients
is effective as first line
treatment or adjunct
therapy to statins in
hypercholesterolemia

By Vincent Duenas, M.D.;
Julie Duenas; Evelyn Burke;
Peter J.E. Verdegem, Ph.D.

Abstract

Introduction. This preliminary pilot study
investigates the efficacy of a fiber drink in
improving lipid levels. The product combines
viscous soluble fiber with phytosterols,
policosanol, and an aqueous extract of
Chrysanthemum morifolium. All four ingredient
groups have been shown to have cholesterol
lowering potential, but all through different
biological mechanisms. The test product is the
first to combine these four cholesterol lowering
mechanisms in one product.

Materials and methods. Forty-one subjects with
mild hypercholesterolemia (LDL-c > 110 mg/dL)
completed a 6-week open label study design. The
product was taken twice daily before the main
meals. Fasting lipid panels were measured at
baseline and 6 weeks. The study also analyzed
the effects of the product in a subgroup of statin
prescription medication users.

Results. For the total group, LDL-c was reduced
11.4% (p<0.01) in the whole group and 16.1 %
(p<0.001), and 16.6 % (p<0.05) in sub groups of
subjects having LDL levels > 130 and > 160 mg/dL,
respectively. HDL levels were increased 14.8%
(p<0.001) in the whole group, and 27.9% (p<0.01)
in a sub group of subjects having HDL levels < 40
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mg/dL at baseline. Total cholesterol levels were
reduced 1.1 % (n.s.) after 6 weeks, and 1.4% (n.s.) in
a subgroup of subjects with TC levels > 200 mg/dL
at baseline. TG and Risk Ratio were also positively
influenced. For the subgroup of statin users, that had
reached the maximum efficacy of their prescription
medication, the LDL-c dropped by an additional 14.3
% (p<0.05) and 21.1% (p<0.05) for subjects having
LDL-c levels > 130 mg/dL at baseline. HDL-c levels
increased 13.7% (p<0.05) and 23.2% (p<0.05) for
HDL-c levels <40 mg/dl at baseline.

Conclusion. This fiber drink combining viscous
soluble fiber with three other phytonutrients

is a promising natural therapy as a first line
intervention, and may serve as an adjunct therapy
to pharmaceutical lipid lowering prescription
therapy.Introduction

Elevated total cholesterol (TC), LDL-
cholesterol (LDL-c), and reduced HDL-
cholesterol (HDL-c) levels have been determined
a major risk factor for the development of
cardio vascular disease, and the formation of
atherosclerotic plaques. [1] Improving these
lipid levels has been effective in lowering
the risk for the development of heart disease
and stroke. [2, 3] Conventional first line
treatment for hypercholesterolemia comprises
of pharmaceutical interventions, such as statin
medication, fibrates, and bile-acid sequestrants.[4]
In the last decades an increasing number of non-
pharmaceutical intervention therapies has been
developed, and tested in randomized clinical
trials. Examples of these intervention therapies
are viscous soluble fiber, [5, 6] phytosterols,
and phytostanols, [10-14] and policosanol.

[15, 16] These natural non-pharmaceutical
intervention therapies have shown moderate
lipid lowering success, and are therefore not
always an intervention option for immediate
hypercholesterolemia. Nevertheless, there

is a growing awareness among the public

about potential side-effects of pharmaceutical
compounds in general and of statin lipid lowering
prescription therapy in particular. This has
resulted in an increasing demand for dietary

or phytotherapeutical approaches to lowering
cholesterol. The test product has been developed
in an attempt to provide a true alternative to
cholesterol lowering prescription.

Traditionally, interventional therapies, both
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pharmaceutical and natural, influence only one
mechanism to lower cholesterol. While effective
for pharmaceuticals, the one-mechanism approach
for dietary intervention has shown limited success.
At least theoretically, a product combining
different mechanisms to lower cholesterol, should
have an enhanced efficacy, when compared to a
mono-mechanism approach. An increasing number
of pharmaceutical interventional therapies are also
exploring this concept, [17] for example by using
a combination of statin lipid lowering therapy and
ezetimibe. [18, 19]

In this study, we investigated the lipid lowering
efficacy of a soluble fiber drink, combined
with three other phytonutrients, that all have
independent data about their lipid-lowering
potential. This product therefore approaches
lipid lowering through a potentially synergistic
combination of 4 different mechanisms. The
efficacy will be evaluated as a stand-alone product
and as an adjunct therapy to statin medication.

Materials and Methods
Subjects

The subjects participating in this study were all
residents from Guam, a pacific island that is part
of the USA. The subject group consisted of males
and females with hypercholesterolemia, and was
either currently using lipid lowering prescription
medication (statins), or not. The subjects that
already were on prescription medication were
contacted through the clinic. The subjects that
were newly diagnosed with hypercholesterolemia
were invited to join in this trial when they visited
the clinic. All included subjects signed informed-
consents. Subjects were not compensated for their
participation in the trial. The recruitment was
spread out over a period of 4 weeks. The identity
of the subjects was only known to the primary
investigator of this study (VD).

In- and exclusion criteria

Subjects were eligible to participate in the
trial if they were between 18 and 75 years old,
and if the baseline (BL) value for LDL-c was 110
mg/dL or higher. For the group of statin users
in this trial, the last two measured LDL-c levels
(not further than 6 months apart) must differ
less than 10% from each other, both ways. This
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ensured that the maximum effect of the current
dose of lipid lowering prescription therapy has
been reached. Furthermore, they could not have
changed their statin dose in the last 6 months.

Subjects were not eligible to participate if they
suffered from type-1 diabetes, severe hypertension,
defined as at least 100/180 mmHg, or had any other
health condition that may interfere with the study
results, as judged by the principle investigator. The
subjects were also excluded if they suffered from
an allergy against any of the ingredients in the
tested product, or if they had any medical condition
in which fiber consumption is contra-indicated,

e.g. Chron’s disease. Subjects were allowed to use
vitamin or mineral supplements, provided they

did not contain fiber, phytosterols, policosanol or
Chrysanthemum morifolium. Pregnant women or
breast feeding women were excluded. If subjects
had only one regular meal per day, they were also
excluded. Finally, a history of alcohol or drug abuse,
psychological or other mental issues that are likely to
invalidate the informed consent, or limit the ability
the ability of the patient to comply with the protocol
requirements resulted in exclusion from this trial.

Study procedures

This preliminary pilot study used the open-
label design, of which the protocol was approved
by an external institutional review board. After
signing informed consent, the height, and weight
were measured, and a lab order was given to
the subject to measure the BL lipid levels. The
participants were instructed to use the fiber drink
prior to at least lunch and dinner for a period of
6 weeks. Using the product before breakfast was
also allowed. The fiber drink was supplied as a
powder in a canister that included 60 dosages,
and subjects were instructed to mix one dosage
(6.5 grams, measured with a scoop) at a time
with 8 ounces of water, and drink the product
about 10 — 15 minutes before the meal. A lipid
panel, including TC, LDL, HDL, TG, and cardio
vascular risk ratio was measured at BL, and at 6
weeks. The BL measurements were performed by
the local laboratory, and the 6 week cholesterol
data was performed on-site using a Cholestech
LDX system (Cholestech Corp. Hayward, CA).
The subjects were instructed to come in fasted
before each measuring day. Fasted was defined
as having no food or drink other than water since
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going to bed the previous night. Visit windows
were set at plus or minus 2 days. The subjects
were instructed to continue with normal daily
activities during their participation in the trial, and
not make any changes to normal diet, physical
activities, and medication use. Compliance

with the protocol was promoted by a weekly
phone call with all participants. Compliance was
assessed using a questionnaire and an interview
with the subjects at the end of the trial.

If the patients changed their use in lipid
lowering medication, such as starting a statin drug
during the study, or altering the dose, they were
discontinued from the trial.

Composition of the test product

The tested product is marketed under the
brand name Bios Life Complete (Unicity
International, Orem, UT). A unitary dose of the
product comprises of 3.3 grams of dietary fiber
consisting of guar gum, gum Arabic, locust
bean gum, pectin, and oat fiber. This fiber mix
comprises of more than 90 % soluble fiber. The
product further contains a vitamin and mineral
mix, including vitamins A, B1, B2, B6, B11, B12,
C, E, and minerals selenium, chromium, zinc,
and calcium, at or near RDA levels. The other
phytonutrients to this products are 1.0 grams of
phytosterols (including sitosterol, stigmasterol,
and campesterol), 6 mg of policosanol
(standardized to 60 % octocosanol), and 12.5
mg extract of Chrysanthemum morifolium, per
unitary dosage.

Data analysis and statistical methods

The results were analyzed as means in the
group. Within-group differences over time were
analyzed using 2-tailed paired ¢ tests for dependent
groups using Microsoft Excel. These procedures
were used for all measured parameters. Statistical
significance was defined as having a p-value of
0.05 or lower. Variations in measurements are
indicated as standard errors of the mean (= SEM).

Results

Ninety nine subjects were contacted to
participate in the trial. Forty-one subjects were
eligible to participate, and finalized the 6-week
protocol. The age of the group varied between 61,
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and 25, with an average age of 52.3 & 1.3 years.
The group consisted of 30 females and 11 males.
The BL lipid levels of this group were for total
cholesterol (TC) 224.0 + 4.2 mg/dL; LDL-c 142.6 +
4.2 mg/dL; HDL-c 46.9 + 1.8 mg/dL,; triglycerides
(TG) 166.7 + 14.0 mg/dL; and cardio vascular risk
ratio 5.1 £0.2. The cardio vascular risk ration is
defined as TC / HDL-c, according to the American
Heart Association. Compliance was estimated to
be > 60 % on average. In this small-scale pilot
trial, however, no one was excluded based on low
compliance. Side-effects reported were generally
mild, and included gastro-intestinal discomfort,
flatulence, and diarrhea, but the side effects reported
were not a reason to discontinue with participation
in the trial, and typically disappeared after several
days. The side effects reported were in line with
previous studies that tested fiber supplementation.
[9] Of this 41 subject group, 15 subjects were
currently using statin medication. The types of
statins varied among the group.

Total Cholesterol

TC levels were slightly reduced in the total
group (1.1%), but not significantly. In the subgroup
of responders (25/41), the levels were reduced
with a mean of 10.1% (p<0.001). The subgroup of
responders that had BL levels > 200 mg/dl (18/41)
saw an mean reduction of 11.0 % (p<0.001).

For the statin user sub group, the TC levels
did not change significantly from the pre-BL to
BL time point, but decreased 6.4% after 6 weeks
(n.s.). Pre-BL levels are defined as the lipid level
measured prior to the BL measurement, typically
6 months before BL. The responder group
with BL levels > 200 mg/dl (9/15) had a mean
additional decrease of 12.8% (p < 0.001).

LDL cholesterol

The total group saw a mean reduction of 11.4
% in LDL-c levels (p<0.01). For the subgroups of
subjects that had BL levels > 130 mg/dl (24/41)
and > 160 mg/dl (9/41), the mean reductions
increased to 16.1 % (<0.001) and 16.6% (p<0.05),
respectively. For the group of responders that had
BL levels > 130 mg/dl (21/41) the mean reduction
was 20.4% (p<0.001).

The reduction in LDL-c for the total group of
statin users was 14.3% (p<0.05) after six weeks.
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The group of statin users that had BL levels >
130 mg/dl reduced LDL-c by a mean of 21.1%
(p<0.05), and the responders of that group (5/6)
with an additional 28.2% (p<0.001).

HDL cholesterol

For the good cholesterol, HDL-c, increases in
the overall group amounted to a significant 14.8 %
(p<0.001). For the subgroup of subjects with HDL-c
levels of 40 mg/dL or lower at BL, the mean increase
in HDL-c was 27.9 % (p<0.01), and the responders
in this group (9 out of 11 subjects) increased their
good cholesterol significantly by 34.7 % (p<0.01).
For the subgroup of statin users, the average HDL-c
levels from pre-BL to BL did not change significantly.
After 6 weeks, the average additional increase in
HDL-c was 13.7% (p<0.05) for the whole group. The
subgroup of BL levels <40 mg/dl (8/15) increased
their HDL-c levels by an average of 23.2% (p<0.05).
The responders in this group (7/8) increased their
levels by an additional 26.3% (p<0.05).

Triglycerides

After 6 weeks, triglyceride levels were

increased by 12.8 % for the whole group (n.s.)
and decreased 13.9% for the subgroup of subjects
having TG levels > 200 mg/dl at BL (p<0.05).

The subgroup of responders with BL levels

> 200 mg/dL (8/10) had a mean reduction of
19.1% (p<0.01). The subgroup of statin users

saw a mean reduction of 11.5% (n.s.) in 6 weeks.
Subjects on statins and with a BL level > 200
mg/dl (6/15) reduced their TG levels by a mean of

31.4%, but not significantly.

Cardio vascular risk ratio

The risk ratio for the whole group was

significantly reduced by 15.0 % (p<0.001), and
by 17.7 % (p<0.01) for the subgroup of subjects
having risk ratio levels higher than 5.0 at BL. The
responding subgroup (14/17) reduced their risk

ratio by an average of 23.5% (p<0.001)

The detailed results for all parameters can be
found in Table 1 and 2.

Table 1
Parameter Group n BL t=6 weeks A% p
TC All 41 224.0+4.2 221.5+6.7 -1.1 1.S.
>200 30 235.0+4.1 231.7+£8.0 -1.4 n.s.
All, responders 25 218.7+£4.9 196.6 £5.2 -10.1 HEE
> 200, responders 18 228.5+£5.2 203.4+£6.2 -11.0 AR
LDL All 38 142.6 £4.2 1264 £5.7 -11.4 FF
>130 24 156.7£45 131470 -16.1 FEF
> 160 9 179.8+£6.0 1499 +133 -16.6 *
All, responders 30 143.9+42 116.1+4.4 -19.3 FEE
> 130, responders 21 154.6 £4.0 123.1£54 -20.4 FEE
> 160, responders 8 174.8 £ 3.7 139.5+94 -20.2 *
HDL All 41 469+1.38 538+2.1 14.8 FEE
<40 I1 348+09 445+27 27.9 FF
AlL responders 31 45319 559+24 23.4 HAE
<40, responders 9 349+0.9 47.0£2.5 347 wE
TG All 41 166.7 = 14.0 188.0 £ 12.1 12.8 n.s.
>200 10 300.9 +20.8 259.1+21.3 -13.9 *
AlL responders 15 219.1£28.5 177.5+£23.8 -19.0 AR
> 200, responders 8 303.6 £26.2 245.6 £23.9 -19.1 wE
Risk Ratio All 38 51+02 43+02 -15.0 FEF
>5 17 63+0.3 52103 -17.7 wE
All, responders 30 53+£03 42402 -20.8 FEE
> 5, responders 14 6.5+03 50+£03 -23.5 FEE
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* p<0.05; ** p<0.01; *** p<0.001

Table 1. Lipid level results for subjects with
baseline LDL-c > 110 mg/dL.

Table 2, Lipid level results for the subgroup of
current statin prescription medication users with
baseline LDL-c > 110 mg/dl.

Discussion

Bios Life™ Complete, the tested product in
this study, is a currently marketed fiber drink,
comprising of 3.3 grams mostly soluble fiber
combined with vitamins, minerals, phytosterols,
policosanol, and an aqueous extract of
Chrysanthemum morifolium. The product has
been designed to lower cholesterol utilizing
four different biological mechanisms. The
four mechanisms have been reviewed in detail
elsewhere [20], but in short they are: 1) Bile-
acid sequestration by the soluble fiber matrix; 2)
Dietary absorption inhibition by the phytosterols;
3) Cholesterol synthesis inhibition by policosanol;
and 4) Enhancement of cholesterol metabolism
by Chrysanthemum morifolium. Some of us
[20] have recently investigated this combination
of ingredients in a group of subjects with mild

hypercholesterolemia. The results of the present
study are well in line with the earlier findings,
that showed moderate to good LDL-c reductions
and good to very good HLD-c increases.[20]

Soluble dietary fiber taken before meals forms
a gel-matrix that binds bile acids, and takes them
out of the body, as opposed to re-absorption of the
bile acids into the blood stream. Since bile acids
are derived from cholesterol, the cholesterol pool
will be reduced. Studies with soluble fiber alone
in relation to lowering lipid levels have shown
variable reductions in LDL-c. [5, 6] A recent
meta-analysis by Castro et al.[22] concluded from
19 studies that soluble fiber lowers LDL-c, TC,
and TG, while increasing HDL-c.

Phytosterols are plant components that have a
similar organic chemical structure to cholesterol, and
when taken before a meal, they interfere with the
absorption of cholesterol. [10] These components
have an established use as additives to margarines,
to lower the cholesterol levels. Supplementation
studies with phytosterols in hypercholesterolemia
suggest LDL-c lowering in the 5 — 20 % range, over
12-week periods. [12, 13, 23-28]

Policosanol is a poly-alcohol derived from a

Parameter Group n Pre-BL BL A% p t=6 weeks A% p
TC All 15 2246+74 218.1£5.9 -2.9 n.s 204.T+£8.6 -6.4  ns.
>200 IT  231.5+93 2289+4.5 -1.T n.s 2105109 81 ns
All, responders 1T 221.5+£83 221.3+6.3 -0.1 n.s 1949+ 8.1 -11.9 ***
> 200, responders 9 2253+9.7 2279+5.5 I.1 n.s 198.7+£92  -12.8 ***
LDL All 12 140.0£438 133.5+£5.6 -4.6 n.s 1145+6.0 -143 *
>130 6 1457+£5.6 149.5+£55 2.6 n.s 118.0+10.8 -2I.1 *
ATl responders 10 1365+5.0 1342£65 1.7  ns 1069+32 -204 FF¥
> 130, responders 5 1448+6.8 I51.0+64 43 n.s 1084+6.0 -282 F**
> 160, responders
HDL All 15 40.5+3.1 433+£35 6.9 n.s 49.2+39 13.7 *
<40 8 351+£33 339+1.3 -3.6 n.s 41.8+3.8 23.2 *
All, responders 10 404+38 40.4£3.5 0.0 n.s 50.1+£4.7 240  **
<40, responders 7 36.4+3.5 343+14 -5.9 n.s 433+4.0 26.3 *
TG All 15 247.1+£29.1 266.1 £58.8 7.7 n.s 2355+£245 -II.5 ns.
>200 6 34651446 4653+£1029 343 ns 3193+£327 -314 ns
All, responders 6 3042+450 403.0+123.8 325 n.s 2275+423 -435 ns
> 200, responders 4  363.0+394 5323+147.0 46.6 ns 290.5+20.7 -454 ns.
Risk Ratio All 13 53+0.6 52+03 -1.4 n.s 44+03 -152 *%
>5 7 6.4+0.6 6.0+03 -6.0 n.s 50£04 -175 %
AlL responders 11 5.0+0.7 54+04 6.2 n.s 43+03 -189  **
> 5, responders 6 6.1+0.7 6.1+03 0.6 n.s 48+0.5 212 **
102 * p<0.05; ** p<0.01; *** p<0.0 Bios Life Science



waxy substance from the sugar cane plant. The
active component from this mixture is thought

to be octocosanol. Mechanistic studies have
suggested that this phytonutrient works similar

to statin medication in inhibiting HMGCoA
reductase, and thereby lowering cholesterol
levels. [29] The majority of interventional

studies with policosanol have been performed

by Castano, [15, 30-34] but other groups have
investigated this phytonutrient as well. [35, 36]
Most studies indicate a solid reduction of LDL-c
with policosanol, and a moderate HDL-c increase.
Two recently published studies, however, failed to
show an effect of policosanol. [36, 37]

Finally, Chrysanthemum morifolium is a
flower that has been used in Asia as a health
promoting tea for centuries.[38] Recently, an
extract of this flower was shown to stimulate
7-alpha hydroxylase in vitro. [39] This enzyme
converts cholesterol into 7-alpha hydroxyl
cholesterol, a precursor to cholic acid, one of the
major bile acids. [40] The investigators suggest
that this plant extract may therefore help in
lowering serum cholesterol levels, [39] but, as
to our knowledge, such an effect has not been
established in a human study.

This combination of neutraceuticals lowers
LDL cholesterol with a mean of 11.4 % in a six
week period. For subjects that have higher BL
LDL-c levels, the reductions are more profound:
16.1 % and 16.6 % on average after 6 weeks, well
in line with expectations, and earlier findings.

[20] As with all studies, not all subjects respond

to the intervention. In our group 30 subjects out

of a total 41 responded to the treatment, which
amounts to 73%. Not responding may have different
reasons. First, lack of perfect compliance is a
problem for all interventional studies, and since
dietary interventions for cholesterol lowering are
generally requiring a longer treatment period, it is of
particular importance in this trial. Another potential
explanation is the relative inconvenient delivery
method of the product, compared to capsules or
tablets. We have used a questionnaire to evaluate

the compliance in our group, and concluded it was
more than 60% on average. It is likely, however,
that some subjects have over-reported compliance.
A third possible confounding factor may be changes
in dietary habits during the 6 week trial period.
Although only about 25% of cholesterol levels in the
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body are influenced by dietary intake, differences
in fat composition of the meal may well influence
the lipid levels in the subject group. We have not
monitored the dietary habits of the subjects in this
trial, because we wanted to observe the effects this
product may have in a real world setting, were
dietary changes are a normal part of life.

HDL-c was increased dramatically in this study.
It has been reported that dietary interventions may
have a remarkable effect on HDL-c levels, which
may be partly caused by general positive health
effects of better nutrition.[41] For subjects that have
levels lower than the advised minimum level, the
mean increase was almost 28%.

Statin medication is known to lower LDL-
c significantly. A recent review by Edwards and
Moore[42] concluded that the average LDL-c
reduction of the most common dosage forms of
statins amounts to 32% after a minimum of 12 weeks
intervention. The average results for HDL-c increase,
however, were only 7% for the same time period.

In this study we report an average LDL-c
reduction which is clinically relevant in a period
of six weeks. For subjects having higher BL
LDL-c levels, the reductions in the six-week
period were about 16%. We anticipate that for
longer study periods and better compliance the
reductions will be more pronounced, because in
our previous work, an LDL-c reduction of 30%
was reached after 8 weeks in subjects with BL
LDL-c levels of higher than 160 mg/dl. [20]

The results from this work indicate that the
tested product may serve as a first line treatment
option for people with mildly elevated lipid
levels. The results for HDL-c, however, are much
stronger than for statin medication. The recent
study with rosuvastatin[43] reported a mean
HDL-c increase of 14.7% after an intervention
period of 24 months, and according to the authors
this was the best results ever reported for statin
medication. Our mean results are an increase of
14.8%, but already obtained in a period of six
weeks. For the subgroup of subjects that had BL
levels < 40 mg/dl, the results are almost double.

Total cholesterol levels in this study did not
improve with impressive numbers. This can be
explained by the combined reduction in LDL
cholesterol and increase in HDL cholesterol.
Since TC is derived from the sum of these two
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values (and others), the overall reduction in

TC is smaller than would be observed in statin
intervention studies, that typically do not show a
large HDL-c increase. [42]

The cardio vascular risk ratio is defined as
TC divided by HDL. Although ATP III does not
define this ratio as a therapy target, many studies
show that the total cholesterol/HDL cholesterol
ratio is a powerful predictor of CHD risk. [44]
The American Heart Association defines a risk
ratio of lower than 5.0 as preferential, if there
are no other risk factors present. The effect of
the test product on this ratio in our pilot study is
significant for the total group and the sub group
that has a BL level of 5.0 or more. The major
contributor to this reduction in the risk ratio is the
increase in HDL.

The levels of triglycerides were negatively
influenced by the tested product in the whole
group after 6 weeks, but positively in the
subgroup of TC levels > 200 mg/dL at BL. This
is contrary to earlier obtained results with this
product. [20] A possible explanation for this
phenomenon may be that subjects increased
their fat consumption during the trial, but that
the people that were used to having a higher
fat content in their diet (the subgroup), were
experiencing a positive change in this dietary
habit, due to the increased fiber content in their
diet. This has been observed by more fiber
intervention studies. [9] Although all subjects
were fasted before coming in to have the lipid
panels measured, the fasting time (from going
to bed), may have been too short to reduce diet-
related fluctuations of this level.

Because we expected an important effect of
the test product for HDL-c levels, we decided
to include a number of current statin medication
users in the trial. Due to logistic reasons, we were
unable to include only patients with identical
treatment regimens, but in stead chose to include
a variety of statin types, and dosages in our study
group. We assumed that the individual types
of statins and their dosages had been chosen as
an optimal treatment for the individual subject.
Because our inclusion criteria ensured that
the subjects on statins did not have significant
changes in LDL-c levels over the last six
months, we were sure that the maximum lipid
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improvement effect of the statin medication had
been reached, at that particular dose.

We were surprised to find that the mean
reduction in LDL-c in this group after six weeks
of intervention with the test product was 14.3%.
This reduction was realized on top of the already
reduced values due to the statin use. The additional
reduction in LDL-c levels was likely possible
because the test product and statins have different
biological mechanisms to lower cholesterol. Also
in this sub group, higher BL levels result in higher
reductions. The statin users that were not able to
reduce their LDL-c to values to under 130 mg/dL.
even realized an additional 21.1% reduction using
the test product in 6 weeks.

For the good cholesterol, HDL-c, the mean
increase during the study period was 13.7% and
23.2% for subjects having BL levels <40 mg/

dL. Given the very modest results of statins in
increasing HDL-c, this result suggests that the

test product can serve as a very valuable adjunct
therapy to statin medication: the LDL-c values

will be further reduced, while the HDL-c levels are
expected to improve dramatically. Clinicians are
increasingly aware of the need of reducing LDL-c,
while at the same time increasing HDL-c. [41] The
Framingham heart study revealed that increasing
HDL-c may be even more important than
decreasing LDL-c. [45] This is leading to increased
pharmaceutical research to find complimentary
intervention therapies to increase HDL-c. [46] This
reported result of a combined use of statin and

the test product may provide exactly that option.
Future research in this area is therefore needed.

TC, TG, and Risk Ratio were also positively
influenced by the combination of the test product
and statins. All pre-BL vs. BL changes were not
statistically significant for this group, but after 6
weeks of co-treatment the parameters changed
beneficially in statistically significant ways.

There is increasing concern among patients
about the safety of prescription medication, in
particular statins, because of existing side-effects,
such as muscle weakness, and liver damage. [47]
Although these side-effects are rather rare in users
of these medications, patients are exploring the
availability of natural side-effect free therapies as
a first line intervention to lower their cholesterol
levels. The preliminary data obtained in this study
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warrant the exploration of this fiber drink as a first
line treatment for hyperlipidemia. According the
NCEP guidelines, the first intervention for high
cholesterol should be the so-called Therapeutic
Lifestyle Change Diet. [44] Part of this dietary
guideline is the intake of fiber at minimum daily
levels of 25 — 30 grams. The average dietary
consumptions of adults in the USA are well
below this level. [21] Two servings of the test
product provide 6.6 grams of dietary fiber, and
can therefore serve to partly fill the gap between
actual and advised dietary consumption of fiber.

Although the results in this preliminary pilot
study are impressive, the overall average effect of
the tested product is likely to have been reduced
because of lower than optimal compliance.
Compliance is of utmost importance in all studies,
but even more in dietary intervention trials that
rely on typically milder effects of the ingredients.
In our continued studies with this product we
are currently using methods to improve the
compliance with the test product.

We limited the study period to 6 weeks for
practical reasons. It is unknown if the observed
improvements in lipid profiles persist for longer
times. Some reports indicate that results of
intervention trials with phytosterols over longer
periods (up to 1 year) may be less pronounced
than for shorter periods. [48] To our knowledge,
similar findings have not been reported for the
other ingredients in this tested product. Future
studies should therefore study the test product
during longer follow-up periods.

Conclusion

Viscous soluble fiber combined with
phytosterols, policosanol, and an aqueous extract
of Chrysanthemum morifolium is a promising
natural dietary supplement to lower LDL
cholesterol, and to increase HDL cholesterol
with clinically relevant numbers. The reported
effects are found in a group of subjects with mild
hypercholesterolemia, and also in a subgroup of
subjects that have used statin medication to treat
these high cholesterol levels. The test product
Bios Life can serve as a primary intervention
therapy for high cholesterol. Because the effects
on both LDL-c and HDL-c are also found when
combining the product with statin prescription

Bios Life Science

medication, the product is promising as an adjunct
therapy to lipid lowering therapy. This pilot study
warrants further study with this product in larger
groups, for longer follow-up periods, and with
better compliance.
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phytonutrient
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first line intervention
and adjunct therapy
to statins

By Peter J.E. Verdegem, Ph.D.?,
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Abstract presented at the 1% Asian Preventive
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Conference 2006, Hong Kong

Research and Development Department, Unicity
International, Orem, UT, USA; The Doctor’s
Clinic, Tamuning, Guam.

Introduction

Framingham risk analysis shows that
simultaneous decreasing LDL-c and increasing
HDL-c has a strong correlation with risk
reduction for development of cardio vascular
disease. Current prescription lipid lowering
therapy has shown excellent results in reducing
LDL-c, but limited results for HDL-c increase.
Our research focuses on using phytonutrient
combinations in optimizing both lipoprotein
fractions. We present our results of phytonutrient
combination therapy as a first line treatment for
hypercholesterolemia, as well as adjunct therapy
to statin medication.

Methods

Three studies were performed at three locations
in subjects with elevated LDL-c levels (130

— 200 mg/dl at baseline), that used phytonutrient
combination therapy (viscous soluble fiber,
policosanol, phytosterols, and Chrysanthemum
morifolium) as stand-alone or along with statins
for a period of 8 weeks.

Conclusion

The intervention product, that lowers cholesterol
through 4 different mechanisms, is effective in
lowering LDL-c, and increasing HDL-c, making
it an effective alternative for patients with mild
hypercholesterolemia, also in combination with
statin medication.

Results:
Parameter BL level BL t=8 weeks A% p-value
(mg(dL) (mg/dL) (mg/dL)
Study 1 LDL-c >130 168 127 -24.5 <0.0001
HDL-c <40 32 37 +12.0 n.s.
Study 2 (adjunct to statins) LDL-c >130 150 118 -21.1 <0.05
HDL-c <40 34 42 +23.2 <0.05.
Study 3 LDL-¢c >130 154 119 -22.5 <0.05
HDL-c <40 25 30 +20.2 n.s.
Bios Life Science 109
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in diabetes

By Isabel Martinez, MD.},

Bobbi Horne!, Peter J.E.
Verdegem, Ph.D., MBA?

'Blue Mesa Medical Associates, Katy, TX,
*Unicity International, Orem, UT.

Poster presented at the 8™ Annual Conference
on Arteriosclerosis, Thrombosis and Vascular
Biology

2007, Chicago, IL

Introduction: Dietary approaches to management
of lipid and glucose parameters in diabetes is
gaining popularity among patients. Monotherapy
with dietary ingredients has shown positive
effects, but with limited clinical relevance.

Our research focuses on using a phytonutrient
combination in optimizing lipid and glucose
parameters. All four ingredients have individual
data supporting their use for optimizing
lipoprotein fractions in hypercholesterolemia.
This pilot study evaluates their combined efficacy
in type-1I diabetes.

Methods: A group of 34 subjects with established
type-1I diabetes and hypercholesterolemia added
the product to their diet. The drink was taken
twice daily 15-20 minutes before meals. The

fiber drink consists of viscous soluble fiber,
minerals, vitamins, policosanol, phytosterols, and
an aqueous Chrysanthemum morifolium extract.
Lipid and glucose parameters were measured at
baseline, 4 and 8 weeks.

Conclusion: Bios Life™, a phytonutrient
combination drink, shows potential in optimizing
parameters associated with cardio vascular
disease risk in type-II diabetes. These findings

are well in line with previously reported clinical
results. The fiber component has reduced the post-
prandial glucose levels and the resulting lower
HbAlc levels indicate that Bios Life provides a
natural option to improve diabetes management.

Results:
Parameter Inclusion criteria B.L. t=8 weeks A% p-value
at BL (mg(dL) (mg/dL) (mg/dL)

TC All 208 178 -14.2 <0.01
TC >200 245 195 -21.5 <0.001
LDL-c All 127 104 -18.3 <0.05
LDL-c >160 197 141 -28.9 <0.005
HDL-c All 46 48 +3.5 n.s.
HDL-c <40 35 40 +14.4 n.s.
TG All 182 143 -21.3 n.s.
TG >150 242 163 -32.5 <0.05
Glu All 162 134 -17.3 <0.05
Glu >175 218 155 -28.9 <0.05
HbAlc All 7.2 6.6*° -9.4 <0.05
HbAlc >8 9.2* 7.82b -15.8 <0.05

%in %; "measurement at 12 weeks.
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The effects of

a fiber-rich

nutritional supplement,
Bios Life® Slim,

on the glycemic index
of three starchy foods

Background:

Glycemia is defined as the presence of
glucose or sugar in the blood. Research has
shown that glycemic control, or blood sugar
management, is an accurate indicator for
overall health and wellness. Further research
has shown that long term consumption of
high glycemic index diets lead continual
surges in blood sugar and insulin levels
which have been correlated to increased risks
for diabetes, cardiovascular disease and most
recently, obesity.

Objective:

The objective of this study was to
quantitatively measure the impact of a fiber-
rich nutritional supplement on the glycemic
index of three common foods, white bread,
white rice and instant mashed potatoes.

Design:

Lean, healthy subjects (n=10) consumed 50
grams of glucose in water and three starchy
foods (white bread, white rice and instant
mashed potatoes) along with 7.25 g of Bios
Life Slim or 14.5 g of Bios Life Slim
dissolved in 250 ml of water. Using
standardized methods for determining
glycemic indices, plasma samples were

collected and analyzed for glucose and
insulin levels.

The data were plotted, curves were generated
and areas under the curves (AUC) were
calculated. Glycemic and insulinemic indices
were calculated by dividing the two-hour
plasma glucose or insulin AUC by the two-
hour plasma glucose reference AUC and
multiplying that value by 100 to obtain a
percentage.

Results:

One dose of Bios Life Slim reduces the
glycemic index of white rice, instant mashed
potatoes, white bread and by 16.0%, 16.9%
and 20.5% respectively. Two doses of Bios
Life Slim reduces the glycemic index instant
mashed potatoes, white rice and white bread
by

20.4%, 24.7%, and 27.7% respectively. One
dose of Bios Life Slim reduces the
insulinemic index of instant mashed potatoes,
white rice and white bread by 10.4%, 16.9%
and 21.3% respectively. Two doses of Bios
Life Slim reduces the insulinemic index of
instant mashed potatoes, white bread and

white rice by 15.1%, 27.0% and 27.3%
respectively.
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