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Ecklonia Cava Extract:
Superior Polyphenol and

Super-Antioxidant for Our Time
by Richard Bierman LAc, REA

If there ever was a need for a
superior compound, this is the time,
and Ecklonia Cava Extract (ECE) fills the
need. With its wide-ranging biological
activity, ECE has been shown Io
positively impact a whole host of
maladies from inflammatory-mediated
illnesses to erectile dysfunction.

ECE*, is a standardized natural
complex of biologically active unique
polyphencls called phlorotannins.
These are categorized by a unique
phenolic structure and low molecular
weight found only in a few specific
species of brown algae. This includes
Ecklonia cava, the Japanese edible
noro kajime."? ECE tannins are “super
antioxidants® that have up to eight
interconnected  rings, making  their
free-radical scavenging ability ten
to 100 times more powerful than
any polyphenols found in land
plants, including green tea catechins,
which have three to four rings.”
Phlorotannins found in E. cava include
phloroglucinol, triphlorethol-A, eckol,
bieckol, dieckol, and phlorofucoeckol.
Extensive research, from in vitro
through to Phase 1 trials, has shown
ECE promotes a host of physiological
activities with wide-ranging clinical
applications. Some of these activities
include superior antioxidant activity,
vasodilatation, regeneration of vascular
endothelial cells, fibrolysis promation,
anti-inflammation, prevention of LDL
oxidation, mild acetylcholine [ACh)
inhibitory activity, neuroprotective
effects, erectile function enhancement,
and DGAT inhibition.

* trademarked as Seanol®

Anti-Oxidative Effects

As a partially fat-soluble super-
antioxidant, ECE not -only can
neutralize a great number of oxidative
compounds, it can do so for longer
periods of time as compared to lesser-
ringed polyphenols. The estimated
half-life of ECE is up to 12 hours,
compared to 30 minutes for water-
soluble polyphenols, such as EGCG in
green tea.?

ECE shows exceptional scavenging
ability of peroxynitrite, the free radicals
1,1-diphenyl-2-picrylhydrazyl (DPPH),
and other Reactive Oxygen Species
(ROS).* Research has shown ECE has
a higher inhibition of LDL oxidation
than catechins.? In vitro studies have
shown that component compounds of
ECE are very active in physiological
relevant concentrations ranging from
10 to 20ug/mL. ECE is able to cross
the blood-brain barrier. 5 *®

Anti-Inflammatory Effects

ECE shows strong inhibition of
tissue-specific NF-kappaB and AP-
1 activity, inhibitory action against
MMP-2, MMP-9, and possible
modulation of levels of PGE, and other
prostaglandins. ECE has been shown
to increase catalase, superoxide
dismutase (50D), and glutathione
peroxidase activity, and modulate
extracellular signal regulated kinase
ERK pathways.™®

Vascular Effects

ECE can restore endothelial cells,
normalizing the production of nitric
oxide acting as a vasodilator. ECE

protects the cardiovascular system
via promotion of fibrinolysis through
antiplasmin  inhibition and ACE
inhibition.' '

Arthritis Inflammation Neuralgia
Fibromyalgia

In an eight-week, double-
blinded, placebo-controlled study of
established fibromyalgia patients, ECE
was used as an adjunct therapy to
the patients’ current standard of care.
Preliminary results showed that ECE
cut the time it took the participants to
fall asleep by 47 minutes; increased
total nighttime sleep by 1.6 hours;
improved soundness of sleep by 80%;
boosted energy levels by 71%; gave
patients two-and-one-quarter more
good days per week; helped reduce
pain by 31%; and improved general
condition by 39%. Interestingly, these
improvements were achieved at all
doses. No improvement during the
study was found in the placebo group.
The results also established the general
safety of ECE.”

ECE’s ability to treat arthritis was
found to be comparable to Celebrex®,
via reduction in inflammatory COX
enzymes. A study evaluated ECE's
impact on lipopolysaccharide (LPS)-
induced generation of prostaglandin
E2 (PGE2). All the compounds tested
- celecoxib (Celebrex®), aspirin, and
ECE - slowed down the lipooxygenase
(LOX) system, showing significant
inhibition of PGE2 generation.?

Inhibitory effects of phlorotannins
on hyaluranidase, secretory phospho-

lipase, several Az cyclooxygenases
>
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and lipooxygenases have also been
reported.’* ** In another study, ECE
reduced nerve pain of 40 neuropathy
patients by 40% in four weeks."

5-Lipoxygenase (5-LOX)

5-Lipoxygenase (5-LOX) catalyzes
the first step in the oxygenation
of arachidonic acid, thus leading
to the production of biologically
active  spasmogens, compounds
such as leukotrienes and 5-hydroxy-
eicosatetraenoic  acid.  Therefore,
inhibition of 5-LOX is a medicinal
target for the treatment of inflammatory
diseases. One of the ECE compounds
(8,8-BE) significantly inhibits 5-LOX
compared with other well-known
natural medicinal compounds such as
resveratrol and EGCG."

Brain Function

In an animal study, ECE increased
rodent acetylcholine (Ach) by 140% in
brain regions responsible for learning
and memory in seven days. Memory
enhancement increased by 100-
200% at an oral dose as low as 0.2-
1mg/kg. ECE may be involved in the
upregulation of acetylcholine through
mild acetylcholinesterase inhibitory
activity.”"® Researchers found that
ECE can increase the velocity of
blood flow in the carotid artery from
an average of 36.68 cm/sec. to 40.09
cm/sec., while the placebo showed
no improvement.” ECE also contains
fucoidan, which is found to protect
neuronal cells,™

Researchers at the National
Institute of Health's aging-research
labs in Baltimore studied ECE in rats
and found it inhibited beta-amyloid
deposition in the brain. The rats also
learned maze challenges faster, which
demonstrated improvement in short-
term memory.”'

Allergies/Asthma

Allergic Inflammation: University of

Washington Asthma Mouse Model
The efficacy of ECE for asthma was

demonstrated in an allergen-induced,

murine asthma mouse model by

Dr. Emil Chi, at the University of
Washington. The researchers tested
an ECE product (KLS) in a mouse
model of allergen-induced chronic
lung inflammation and fibrosis.
BALB/c mice, after intraperitoneal
antigen sensitization on day 0 and
day 14, were given weekly intranasal
inhalations of antigen from days 14-60.
The antigen-treated and challenged
mice developed extensive eosinophil
and mononuclear cell inflammatory
responses, mucus cell hyperplasia,
and mucus occlusion of the airway.
By feeding at a concentration of
5.4 mg/ml in the drinking water for
12 days, KLS reduced the airway
mucus plugging by 75%, and airway
epithelial hyperplasia was reduced by
75%. CD4+4 T Cells and resultant
cytokines Il-4, 5, 13 were reduced
by 50%. Collagen-causing fibrosis
in lung interstitium (fibrosis, airway
remodeling) and smooth muscle cell
thickness was reduced by 20% and
32%, respectively. The reduced BAL
fluid eosinophil indicated that KLS is
effective in improving the asthmatic
lung structures. No pathological
alterations in the liver, kidney, spleen,
or small intestine were found.”
These latter findings suggest that ECE
compounds can prevent or reverse
the progression of chronic lung
disease such as asthma and Chronic

Obstructive  Pulmonary  Disease
(COPD).
Cardiovascular Benefits

ECE has been shown to improve
coronary artery disease (CAD).
Researchers found that ECE is even
more potent than green tea catechins
at inhibiting the oxidation of LDL
cholesterol and appears to scrub the
plagque off the endothelial lining. ECE
also reduces vascular inflammation
by preventing oxidation, which also
directly affects mediators such as
inflammatory prostaglandins, ete.® %

Coronary Artery Disease: Six-
Week Clinical Trial, Reversing
Atherosclerosis

A clinical trial using ECE confirmed
its capacity to regenerate vascular
endothelium and recover plasticity

of blood vessels after six weeks of
treatment by measuring flow-mediated
dilation (FMD) and nitroglycerin-
mediated dilation (NMD) vascular
plasticity of normal and CAD patients
with narmowed coronary arteries.
After six weeks of treatment with
ECE, clinical data showed that FMD
and NMD were greatly enhanced
in the CAD group by 43% and
49%, respectively. ECE has been
shown to increase NO activity in
the endothelium lining of the blood
vessels,

In the same study, researchers gave
39 adults (average age 55.6) low-
dose (100 mg) ECE compounds for
six weeks. Their average cholesterol
dropped from 228 to 224. LDL
dropped from 141 to 135. HDL rose
from 46.5 1o 50.7 (highly significant).
Triglycerides fell from 215 to 195,
and the atherogenic index dropped
12.5%.” Some of the parameters
from the above study show wvery
mild changes, which, in themselves,
may not be statistically significant.
However, all parameters went in a
health-positive direction so, taken
together, the changes in LDL, HDL,
triglycerides, blood pressure, and

antioxidant protection are very
significant.
Hypertension:

Four-Week Animal Study

The remarkable effect of ECE
on vasodilation was also clearly
demonstrated in renovascular
clipping induced hypertensive rats.
Renovascular clipping surgery is
known to increase ACE activily via
the renin-angiotensin-aldosterone
system, which increased systolic
blood pressure (SBP) from 140 to over
200 mm Hg after four weeks, Upon
oral administration of phlorotannin
(99.4%, 50 mgkg) or enalapril
{commercial anti-hypertensive drug,
10 mg/kg), SBP dropped to as low as
160 and 140 mm Hg. Upon cessalion
of treatment, SBP increased again in
both cases. Although ECE showed
a similar pattern to the drugs, it also
showed a slower rebounding of blood
pressure  during the no-treatment
period, which indicates its potential
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as a vascular protector with prolonged
oral administration.*

ACE Inhibition
Angigtensin-converting  enzyme
(ACE) is responsible for conversion
of angiotensin | to angiotensin 1l and
degradation of bradykinin. Angiotensin
Il regulates cellular proliferation,
inflammation, and endothelial
function and is therefore important
in the pathogenesis of atherosclerosis
and its complications. ECE tannins
have been found to be potent natural
ACE inhibitors, demonstrating more
than 15 times the power to inhibit
ACE as the most powerful land plam
polyphenols, including catechins. One
of the compounds found in ECE, THP-
BE is comparable to the physiological
vasodilative hormone bradykinin.* *

Antiplasmin Inhibition

Plasmin (a fibrinolytic enzyme that
breaks down blood clots) is rapidly
blocked by a protein called antiplasmin.
ECE compounds are natural potent

inhibitors of antiplasmin, capable of
efficient promotion of plasmin. ECE
compounds have shown remarkable
activity that is 40-200 times greater
than then Flufenamate. One study on
ECE compounds found a small but
significant rise in prothrombin time
and a fall in fibrinogen levels ' '

Erectile Functionece Vs. Viagra®
ECE Vs. Viagra™: Eight-Week Clinical
Trial

Scientists studied 31 men with
erectile dysfunction (ED) for over
six months. They compared eight
weeks of ECE use to Viagra®. They
looked at orgasmic function (OF),
intercourse satisfaction (IS), overall
satisfaction (OS), and erectile function
(EF). Over those eight weeks, ECE
scored 87%, 74%, 62%, and 66%,
respectively. Viagra® scored 27%,
44%, 39%, and 66%, respectively.
Mo side effects were reported with
ECE. These results strongly indicate
that the long-term administration of
ECE significantly contributes to the

Ecklonia Cava Extract

neutralization of oxidative risk factors,
thereby improving peripheral blood
circulation around muscles and nerves
involved in sexual function as well as
the penile artery.*

Erectile Dysfunction

It has been reported that
vasculogenic ED patients have
elevated levels of angiotensin Il for the
duration of the erection process. The
demonstrated action of ECE on ACE
and resulting vasodilation is thought
to play an important role in inducing
successful erectile function. *

Weight Loss
DGAT Inhibition
Diacylglycerol acetyl transferase
{DGAT) is the enzyme involved
in the final step of triglyceride
synthesis. DGAT is involved in
intestinal fat absorption, lipoprotein
>
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assembly, regulation of plasma
TG concentration, fat storage in
adipocytes, and energy metabolism in
muscle. DGAT inhibition has recently
been recognized as a novel and safe
target for the treatment of obesity.
ECE reduced body fat and increased
physical activity, and inhibited DGAT
more than 50%. In another study, ECE
caused leanness and fat-resistance
in animals given a high-fat diet. ECE
provides additional cardiovascular
protection for obese patients prone
to coronary vascular disease (CVD)
and coronary heart disease (CHD)
through lowering LDL cholesterol and
scavenging free radicals.* ¥

Diabetes
Aldose Reductase Inhibition

When blood sugar levels become
elevated, aldose reductase is the
enzyme that converts excess glucose
into the sugar alcohol sorbitol.
Sorbitol can build up in critical cells
and cause damage. Recent research
found that animals deficient in aldose
reductase were protected from the
retinal complications of diabetes. In-
vitro data found ECE compounds to
be potent aldose reductase inhibitors,
which may be of benefit for patients
with metabolic syndrome, syndrome
X, or diabetes. *

Reduced Fat in Liver & Pancreas

A mouse study showed that ECE
reversed fat deposition in liver and
pancreas cells. Furthermore, this
same study showed that ECE served

to markedly inhibit NF-kappaB
inflammation in the pancreas.*
Safety

ECE is manufactured from edible
algae  through  food-compatible
processes. Several toxicity tests have
been performed, and no adverse
effects have been found at the effective
human dose level of 1-10 mg/kg.*

Richard D. Bierman L.Ac, REA

is a licensed acupuncturist and a
registered environmental assessor
with a background in environmental
and energetic medicine and chronic
inflammatory diseases.

NMES

10.

1.

LF 2

13

Glombitra, KW, Gerstberger G. Phlorotanning
with dibenzodioxin structural elements from
the btown alga eisenia arborea. Phytochemistry.
1985;24: 543-551.

Shin HC, Hwhng H|, Kang K|, Lee BH. An
antionidative and  antiinflammatory  agent  for
potential treatment of ostenarthritis from Ecklonia
cava. Arch Pharm Res. 2006 Feb; 29(21:165-71.
Kang K, Park Y, Hwang H), Kim SH, Lee )G,
Shin H-C. Antioxidative properties of boown
algze polyphenolics and their perspectives as
chemopreventive agents against vascular risk

Sci. 1996:62- 923-926.

Kang KA, Lee KH, Chae 5, Zhang R, Jung M5, Lee
¥, Kim SY, Kim HS, joo HG, Park W, Ham YM,
Lee MH, Hyun JW. Eckol kolated from Ecklonia
cava attenuates oxidative siress induced cell
damage in lung fibroblast cells. FEBS Lett. 2005
MNov 71:579(28)-6295-304. Epub 2005 Oct 19,
Kang KA, Lee KH, Chae 5, Zhang R, jung M5, Ham
¥, Baik IS, Lee NH, Hyun JW. Cyloprotective
effect of phloroglucingl on  oxidative  stress
induced cell damage via catalase activation. |
Cell Biochem. 2006 Feb 15;973:609-20.

Kim MM, Ta QV, Mendis E, Rajapakse N, Jung
WK, Byun HG, jeon Y], Kim SK. Phiorotannins
in  Eckdomia cava  extract  inhibit | matrix
metalloproteinase activity, Life Sci 2006 Sep
5;TH15k1436-4). Epub 2006 May 7.

loe M, Kim SM, Choi HY, ShinWs, Park GM,
Kang DW, Kim YK, The inhibitory affects of
eckol and dieckol from ecklonia siolonifera on
the expression of matrix metalloproteinase-1 in
human dermal broblasts. Biod Pharm Bull. 2006
2917351739,

Kim MM, Ta QV, Mendis E, Rajapakse N, Jung
WE, Byun HG, jeon‘l’j,l’imSK Phlorotanning
in Ecklonia cava extract inhibit  matrix
5; 7915143643, Epub 2006 May 7.

Fukwyama ¥, Kodama M, Miura |, Kinzyo I,
Mori H, Nakayama ¥, Tﬂmﬁmm-plwm
inhibitor. V1. Structure of

A, a novel phlorotannin with both dibenzo-1,4-
dioxin and dibenzofuran elements, from Ecklonia
kurome Okamura. Chem Pharm Boll (Tokyol
1990 jan; 3801 E133-5.

Fukuyama ¥, Kodama M, Miura |, Kinzyo Z, Kido
M.,n.lor:H Mﬂm"l’ Takahashi M. Structure

inhibitory activities of its derivatives on plasmin
inhibitars. Chem. Pharm. Bull. 1989:37: 343-
353,

Shibata T, Fujimoto K, Nagayama K, Yamaguchi
K, Makamura T. m&mmmﬁmm
philose against h idase. Int. |. Food
m.redxmmm-m

Shibata T, Nagayama K, Tanaka R, Yamaguchi

Myung C5, Shin HC, Bao HY, Yeo 5|, Lee BH,
15 Improvement of memory by dieckol
phlorofucofurseckal  in  ethancl-treated

i

15.

6.

L FA

mice: possible imvolvernent of the inhibition of
acetylcholinesterase, Asch Pharm Res. 2005
Jun; 284061691-8.

Tsukads H, Mishiyama 5, Fukumoto D,
Ohba H, Sato K, Kakiuchi T. Effects of acute
acetylcholinesterase inhibition on the cerebeal
cholinergic newronal  system  and  cognitive
function: Functional imaging of the conscious
mankey brain wsing animal PET in combination
with microdialyss. Synapse. 2004 ApcSXik-
.

Uhm C-5,Kim K-B, Lim JH, Pee  D-H, Kim
Y-M, Kim H,Eun B-L, Tockgo Y-C. Effective
treatment with fucoidin for perinatal hyponic-
ischemic encephalopathy in rats. Newroscience
Letters. 2003; 353(4):21-24,

Unpubliched research findings, Prof. Bongho
Lee (Hanbat Mational University, Koreal; visiting
scholar, MNational Institvle of Aging MNational
Institute of Health, 2004

18. |-H Hong, B-5 S5on, B-K Kim, H-Y Chee, K-5 50ng.

0.

2L

, Hvum Al Soox KH, Hwusc RK,

B-H Les, H-C Shin, K-B Les. Antihypertensive
effect of Ecklonia cava extract. Korman fowmal
Pharmacognosy. 2006; 370k 200-205. (Ko
Eng: 23 ref).

Ja SC.

Angioterdin-converting enzyme | inhibitory
activity of philorotannins from Ecklonia stolonifera.
Fisheries Science. 72 (6], 1292-1299.

Becker A, Uckert S, Stief CG, Scheller F, Knapp
WH, Hartmann U, jonas U. Plasma levels of
angiotensin Il during different penile conditions
in the cavernows and systemic blood of heahiy
men and patients with erectile dysfunction.
Urology. 2001 Mov; 58(51:805-10.

Unpublished messarch findings, Prof. Bongho
Lee (Hanbat Mational University, Koreal; visiting
scholas, Mational Institute of Aging. Mational
Institute of Health, 2004.

ﬂiﬁkﬂdﬂﬁhmﬂ“ﬁ”ﬂ.ﬁﬂmﬂhpn

24,

6.

27,

Aal %

aryl, Dr.
Emil CThi, dum Dept. of Histopathology,
University of Washington, 2005

. Effect of Mo'bar on hemopoiess, Endathelial

function, Endocrinclogical profile, and Daily
activities in Adults, Yangsoo Jang, Cardiology
Division, College of Medicine, Yomsei Uinbeersity,
Sepul, Korea, Movemnber 2001.

Hrm A, Soox KH, Hwmuse RK, Ju 5C.
Angiotersin-converting enzyme | inhibilory
activity of phlorotannins from Ecklonia stolonifera
Fisheries Science. T2 (6, 1292-1299,

. Becker Al, Uckert S, Stief CG, Scheller F, Knapp

WH, Hartmann U, jonas U, Plasma levels of
angiotensin Il during different penile conditions
in the cavernous and systemic blood of healthy
men and patients with erectile dysfunction.
Urclogy. 2001 Nov;58(51-805-10.

United States Patent Application 20050101660,
May 12, 2005, Haeng Woo Lee Seoul, Koreal.
SEAMNOL T Ressarch MNotes,
HMMMHI.D,M!CMIE Seoul,
Kirea, 2005,

In vitro study unpublished, LiveChem Inc.,

29, The Beneficial Effects of Feeding SEANOL-Based

9.

Drink “X2* In 2 Fat Mouse Model Study, Emil Chi
Ph.D., Department of Pathology, University of
Washingion, Movember 2004

Evaluation of Toxbcity of SEANOL®, Hyeon-Cheol
Shin, Ph.D, LiveChem Inc., Seoul, Korea, june
2007, .

100

TOWNSEND LETTER - JANUARY 200




