Continuing Education
for Pharmacists

Natural Products:
Evening Primrose
and Vitamin E to
Fennel

J. Richard Wuest, R.Ph.,
PharmD

Professor Emeritus
University of Cincinnati
Cincinnati, Chio

and

Thomas A. Gossel, R.Ph., Ph.D.
Professor Emeritus

Ohio Northern University

Ada, Ohio

Goals. The goals of this lesson are
to present information on the
claims, mechanisms of action,
typical dosages used and other
items of interest on natural
products and nutraceuticals
alphabetically from evening
primrose and Vitamin E to fennel,
and to provide background
information for assisting others on
their proper selection and use.
Objectives. At the conclusion of
this lesson, successful participants
should be able to:

1. identify claims, mechanisms
of action, and typical dosages for
natural products and nutraceuticals
presented;

2. select from a list, the
synonyms for these products; and

3. describe popular uses of
products discussed.

This lesson is part of a series that
presents an overview of the
common uses, proposed mechanisms
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of action, typical dosage regimens and
other information of interest on
natural products and nutraceu-
ticals.

The paramount difference
between drugs and natural products
was explained in the first lesson in
this series. However, since natural
products are a controversial topic for
some people, the authors restate
that the information presented is
neither a promotion of nor a
condemnation against their use. It
is merely an overview of what has
been reported in both the public and
scientific literature, and certainly
not an in-depth treatise. Additional
sources (websites) of information on
natural products are provided in
Table 1.
require subscription.

Some of these websites

EVENING PRIMROSE

(Oenothera biennis ), also known as
evening primrose oil (EPO), fever
plant, king’s cureall, night willow
herb, scabish and sun drop, is a
large wildflower that can grow up to
nine feet tall. The medicinal parts of
the plant are the seeds. The active
component of the fatty oil extracted
from the seeds of evening primrose
is gamma-linolenic acid (GLA).

The many varieties of the plant
contain highly variable amounts of
GLA. However, extensive cross-
breeding has produced a commercial
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variety that consistently yields rich
and standard amounts of GLA.
Evening primrose is cultivated in
over a dozen countries around the
world. The U.S. production centers
in California, Oregon, North and
South Carolina and Texas reported-
ly harvest more than 300 tons of
seeds per year.

In foods, evening primrose oil is
used as a dietary source of essential
fatty acids. In the cosmetic
industry, it is used as an additive
and fragrance for soaps and other
cosmetics.

EPO is taken orally for
premenstrual syndrome (PMS),
breast pain, endometriosis and
symptoms of menopause such as hot
flashes. It is also used for the
treatment of acne, alcoholism,
Alzheimer’s dementia, asthma,
attention deficit hyperactivity
disorder, atopic eczema, cancer,
coronary heart disease, diabetic
neuropathy, hypercholesterolemia,
intermittent claudication, irritable
bowel syndrome, multiple sclerosis,
obesity, peptic ulcer disease,
respiratory diseases, psoriasis,
rheumatoid arthritis, Sjogren’s
syndrome, ulcerative colitis and
whooping cough. It has also been
used in pregnancy for prevention of
preeclampsia (hypertension),
shortening the duration of labor and
prevention of postdate deliveries.

Whatever beneficial effects EPO
may produce are reportedly due to
its GLA content. This is an omega-6
fatty acid and one of the essential
fatty acids (EFA), which are
important as cellular structural
elements and as precursors of
prostaglandins that help regulate
metabolic functions.

EFA are the biologically active
parts of polyunsaturated fats, but
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they cannot be manufactured by
humans. EFA must be ingested in
relatively large amounts (reportedly
1 to 3 percent of total caloric in-
take). The World Health Organ-
ization recommends 5 percent of
caloric intake for children and
pregnant or lactating women.

Proponents of the use of evening
primrose oil state that animal
studies have demonstrated that
dietary EFA deprivation can lead to
eczema-like skin lesions, hair loss,
poor wound healing, insufficient
immune function, infertility, fatty
degeneration of the liver, renal
dysfunction with a lack of proper
water balance, and atrophy of
exocrine (lacrimal and salivary)
glands. They further claim that this
suggests a variety of human
illnesses may result from poor EFA
metabolism or insufficient intake of
dietary EFA.

Because EPO is a rich source of
GLA, its use has been suggested for
the treatment of these deficiency
symptoms, especially since the GLA
in EPO can be converted directly
into precursors of prostaglandins.
However, clinical studies in humans
have not yet proven this concept to
be true.

The ingestion of recommended
amounts of EPO does not appear to
cause significant adverse reactions.
There are reports of mild indiges-
tion, nausea, soft stools and
headache associated with its use.

The typical dose of evening
primrose oil for breast pain is 3 to 4
grams daily; for PMS it is 2 to 4
grams daily; for rheumatoid
arthritis, doses range from 540 mg
to 2.8 grams daily; and, for atopic
eczema, the dose is 6 to 8 grams per
day.

VITAMIN E
alpha-tocopherol, alpha-tocotrienol,
beta-tocopherol, beta-tocotrienol,

is also known as

delta-tocopherol, delta-tocotrienol,
gamma-tocopherol, gamma-
tocotrienol, mixed tocopherols,
tocopherol, tocopheryl, and
tocotrienol, as well as numerous
variations of dextro- and racemic
forms, and acetate, acid succinate
and succinate esters and salts
thereof. The term vitamin E is,
therefore, a generic expression for a
group of chemical substances that
are structurally, and in some cases,
biologically related to the best
known member of this category,
alpha-tocopherol.

Of all of the names attributed to
vitamin E derivatives, in reality,
the term refers to eight different
forms (alpha-, beta-, gamma-, and
delta- of tocopherol and tocotrienol).
Most vitamin E contained in food is
gamma-tocophercl. However,
commercially available supplemen-
tal vitamin E products contain
alpha-tocopherol.

This is because, although the
typical diet contains other forms of
vitamin E, their physiological

Vitamin E was first discovered
in the early 1920s, when it was
found that reproductive abnormali-
ties in rats given a basic diet were
cured by a substance isolated from
vegetable oils. Although scientists at
that time did not know its identity,
the substance was named vitamin E
(the next in line after the discovery
of vitamin D). It was also referred to
as the antisterility vitamin.
Subsequent studies have demon-
strated, however, that it does not
have this activity in humans.

Nonetheless, researchers
continued to attempt to isolate the
chemical responsible for the activity
of this material, and in 1938, the
pure substance was isolated from
wheat germ. It was given the
chemical name tocopherol after the
Greek words tokos (offspring) and
phero (bring forth).

Vitamin E is a fat soluble
vitamin. It should be noted that all
vitamins are available commercially
in water soluble forms. But, early
on in their discovery, the terms fat
soluble and water soluble were
assigned, depending on whether
they were first isolated in a water-
based solvent or a lipid-based
solvent.

Vitamin E exists in a variety of
foods. Good sources of dietary
vitamin E include animal fat,
asparagus, avocado, Brussels
sprouts, cereals, leafy green
vegetables, nuts, olives, seeds, soy
beans, unrefined vegetable oils,
wheat germ, and whole wheat
grains and breads.

Vitamin E is now known to be
an essential nutrient for humans,
but, unlike the other identified
vitamins, its exact biochemical role
has not yet been identified. Vitamin
E’s most important chemical
characteristic is its antioxidant
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