overview of clinical and epidemiological studies
de dietary seaweed

je Teas, Ph.D. ;
outh Carolina Cancer Rese

teas@mailbox.sc.edu

Annual publications on seaweed
indexed in the Library of Medicine

120

-
=)
s}

o
s}

@
5}

=
S

~
s}

Annual number of publications

jiiii

1980-1985 1986-1990 1991-1995 1996 - 2000 2001-2005 2006- 2010

o




Breast: Incidence
Breast Cancer A
£00.0—
B United States of America dlo
300.0—
. Japan
200.0—
100.0-
GLOBOCAN 2000 cl U I I U I
0 15 45 55 65 Age
100
MW Japan
80 P
60 —
| 1st
40 - —— Generation
20 - ~ m2nd
0 Generation
B ; Hawaiian
reast cancer .
Caucasians

incidence/100,000 women

Or is it Diet Related?
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JAPAN: The Ukita family of Kodaira City

Seaweeds

http://www.time.com/time/photogallery/0,29307,1626519_1373664,00.html




Thickening, stabilizing, and smoothing
agents:
Dairy products
Salad dressings
Dental impression compounds
Antacid formulations

http://www.time.com/time/photogallery/0,29307,1626519_1373664,00.htm|

Grams seaweed/year

Annual household consumption of seaweed in Japan (2006)
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Mormal Obesity, insulin, Precancer Invasive
tissua othar matabolic cancer
clors
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How fat is your country?
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Organization for Economic Co-operation and
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Medical Treatment for Allergies

during Pregnancy e
(1002 pregnant Japanese women who had received drug
treatment for allergies in the previous 12 months)
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Miyake, 2006

What makes brown seaweeds
different from land plants?

Unigue sugars e
Fucoidan 2 — 12% of seaweed :
Beta glucans

Unique carotenoids
Fucoxanthin (gives brown
seaweed its color)

Unique chemical defenses
Phlorotannins

Rare fiber
Alginate

Unusual omega-3 fatty acids
Stearidonic acid (18:4n3)

Each has been shown to prevent or treat cancer in animals




Algal adaptations to desiccation and rehydration

SR

Osmoprotective mechanisms such as Dimethylsulfoniopropionate (DMSP)




Inhibition of Sarcoma 180 tumors in Mice
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Stomach: Incicence - Male
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Relative Risks of
Single and Multiple Stomach Cancers
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Colon and Rectal Cancers
Relative Risk by Frequency of Seaweed Consumption
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Joint risk of esophageal cancer:
seaweed and fruit intake
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Relative risk of
breast cancer
in Korean women

Type of seaweed

Form (dried nori vs fresh/wet wakame) Nori

Very low intake compared to Japan (12 g/d
wet and dry seaweed combined) 1

Lowest group < 1/m compared to 2-4/wk
high wakame

0,5

Lowest nori = 1/wk

Yang, 2009
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Prostate: Mortality
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Informal use of seaweed in the US
for prostate cancer

When my PSA goes up, | take the seaweed and
it goes right back down.

Some members of the local Man to Man
prostate support group have been using
seaweed [Sargassum] for 10 years, he said.

But the group hasn't had much luck getting
doctors to come to their group to discuss
seaweed.

http://www.sunnewspapers.net/articles/tsne
ws.aspx?ArticlelD=435682&pubdate=4/17/200
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Americanization of seaweed
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Three Clinical Studies

Estrogen metabolism
Metabolic Syndrome

HIV

UNIVERSITY OF SOUTH CAROLINA




Dose response of seaweed on estradiol
in 15 healthy postmenopausal women
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Postmenopausal women in
Japan weigh 54kg (119 Ibs)

Postmenopausal women in the
US weigh 76 kg (167 lbs)




Fiber decreases transit time, increases bulk, so some estrogen
trapped within fiber

Women in Japan excrete about 3 times as much estradiol as US
women

http://images.google.com/imgres?imgurl=http://www.nutrition.arizona.edu

Urokinase plasminogen activator (uPA) and its
receptor (uPAR)

uPA is a protease that degrades the extra cellular matrix and promotes
invasive migration of breast cancer cells

Also important in wound healing, inflammation, cell adhesion




Urinary urokinase receptor levels
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A global view of HIV infection
33 million people [30-36 million] living with HIV, 2007
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12 subjects with HIV were referred by their physician to our
study because of declining CD4 counts and increasing viral
load but not yet meeting CDC guidelines for needing
antiretroviral therapy




A pilot study of Undaria and
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Spirulina in people with HIV
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Subject 7
Seaweed and Spirulina
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Example Subject #7 (seaweed plus spirulina)

CD4 Helper Cells
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“Let your food be your medicine and
your medicine your food”

(Hippocrates, 460-c. 370 BC)

... only a drug can treat, cure or
prevent any disease.

Dietary Supplement Health and Education Act of 1994 (DSHEA)

http://www.fda.gov/food/labelingnutrition/la
belclaims/ucm111447.htm




Conclusions

In seaweed consuming countries, more seaweed is better
The type of seaweed may be important

In non-seaweed consuming populations, 5-6 g/d of seaweed
is safe and associated with

Normalizing blood pressure

Decreasing estrogen and estrogen-related metabolic effects
(waist circumference)

May stabilize or diminish HIV viral load and Increase immune
response in people with HIV

More Research is Needed

Soriano S.A.
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