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BACKGROUND AND USES

Magnolia, Magnolia officinalis, is a deciduous tree native to China. The bark, stripped
from the stems, branches and roots of the tree have been historically used in Traditional
Chinese Medicine and Japanse Kampo medicine. The traditional use of Magnolia bark, or
Houpo, rely upon its bitter, warm and aromatic qualities for the treatment of digestive
complaints such as indigestion, flatulence and loss of appetite, as well as lung issues
such as cough and asthma.™? Magnolia bark extract has also been in traditional Chinese
and Japanese medicines for its sedative and anxiolytic actions for the treatment of
anxiety, depression and seizures.® The modern day uses of Magnolia officinalis mimic
these usages with emphasis on the neurological and anti-inflammatory properties of
this bark extract.

In the United States of America, Magnolia officinalis has been granted “Generally
Recognized as Safe” (GRAS) status by the FDA.

ACTIVE CONSTITUENTS

Numerous constituents of Magnolia officinalis have been identified, which include:
phenolic glycosides, phenolic acids and nonsesquiterpenoids” as well as numerous
alkaloids.” The two major bioactive constituents of Magnolia are magnolol and honokiol,
which are bi-phenolic lignan isomers, making up 1 to 10% of the dried bark extract.®
Honokiol and magnolol possess a phenol ring, a structure found in the anesthetic
propofol, which may explain some of the pharmacologic actions of magnolia.

MECHANISM OF ACTION

Magnolia extract has a variety of medicinal actions. Most of the activity of magnolia is
attributed to the magnolol and honokiol. Both of these compounds are considered
active and similar in effect. Both magnolol and honokiol enhance the activity of GABA,
receptors and neurotransmission. This action lends anxiolytic, sedative, neuroprotective,
and anti-convulsant effects. Contributing to the anxiolytic effects is the inhibition of
dopamine transporter activity and reduced dopamine and serotonin receptor binding
affected by both magnolol and honokiol.” These polyphenols have also been shown to
inhibit glutamate receptor activity.® Both honokiol and magnolol have been shown to
increase acetylcholine release in the hippocampus, which creates anti-depressive and
analgesic effects.’ The neuroprotective properties of honokiol have been demonstrated
in rodent models with intravenous administration, specifically, reducing neurotoxicity in
seizure disorder and cerebral infarction.’® The neuroprotective effects have been
attributed to honokiol’s inhibition of reactive oxygen species production, inhibition of
neutrophil infiltration, and neurotrophic activity.
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Another important area of medicinal activity of magnolia extract is signal transduction
modification. Honokiol has been shown to inhibit a number of transcription factors
including nuclear factor kappa B (NF-kPB), signal transducer and activator of transcription
3 (STAT3), epidermal growth factor receptor (EGFR) and mammalian target of
rapamycine (mTOR).! Aberrant activation of these transcription factors had been
documented in many malignancies. Thus, the broad-spectrum inhibition by honokiol
likely underlies its observed anti-proliferative, anti-tumor and anti-inflammatory effects.
Further anti-inflammatory effects have been documented from Magnolia officinalis bark
extract. The extract reduces interleukin-6 and interleukin-8 from bacterial stimulated
fibroblasts.™

An experimental indication for magnolia is in the management of hyperglycemia. This is
due to the fact that honokiol is a proliferator-activated receptor gamma (PPARy) partial
agonist.13 PPARy is a transcription factor that regulates lipid and glucose metabolism
particularly in adipose tissue. Partial PPAR agonists have the net effect of lowering blood
sugar without triggering adipogenesis as do full PPAR agonist drugs.

RESEARCH SUMMARY

Anxiolytic and Sedative Properties

A prospective, two-group, parallel, randomized double-blind, placebo-controlled trial of
26 adult females with anxiety tested the anxiolytic effects of 6 weeks of an oral
preparation that combined Magnolia officinalis extract (standardized to not less than
1.5% honokiol) and Phellodendron amurense extract (standardized to not less than 0.1%
berberine).'* Each participant ingested 250mg of the extract combination three times
daily or placebo. The Magnolia and Phellodendron combination significantly reduced
transitory anxiety as measured by the State-Trait Anxiety Inventory compared to
placebo but was not effective in reducing long-standing anxiety or depression. There
were no safety concerns observed in the study.

Magnolol, through its activation of the GABA4 receptor has been demonstrated in mice
to promote sleep.’ Sleep latency is reduced and the non-REM and REM phases of sleep
are increased under the influence of magnolol administered via intraperitoneal injection
at a dose of 25mg/kg. The sedative effects of Magnolia extract have been further
demonstrated in humans. The effects of Magnolia extract and Magnesium were studied
in a 24-week controlled, randomized multicenter study with 89 symptomatic
menopausal women with sleep or mood alterations.® Each participant either took one
daily tablet of soy isoflavones (60mg), Lactobacilli (500 million spores, and included in
order to assist in the metabolism of the isoflavones), Magnolia bark extract (60mg),
magnesium (50mg), calcium (141mg) and vitamin D3 (5ug), or control (calcium and
vitamin D3). Menopausal symptoms were rated by the subjects and their physicians. At
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study end, all menopausal symptoms, namely hot flushes, nocturnal sweating,
palpitations, insomnia, anxiety, asthenia, depression, irritability, loss of libido, vaginal
dryness, dyspareunia were significantly improved with the combination tablet over
calcium and vitamin D3 alone (p<0.001). This study indicated the efficacy of soy
isoflavones, Magnolia extract and magnesium in improving sleep quality in addition to
improving other menopausal symptomes.

Chemopreventive properties

The majority of the anti-cancer studies related to Magnolia officinalis have been
conducted on the constituent honokiol. There have been several cancer types studied. A
mouse study of ultraviolet irradiated mice found that topical application of honokiol
(3mg per mouse) resulted in 80% reduction in tumor size and 62% reduction in
malignant progression of papillomas to skin carcinomas.'” Honokiol has been shown to
inhibit the growth of breast cancer cell lines in a dose-dependent manner regardless of
their estrogen, progesterone, Her2neu or p53 status.*® Honokiol arrests cell cycle,
induces apoptosis and suppresses Ras activation (a major activator of cell survival and
proliferation in some cancers). Honokiol has been shown to cause apoptosis of prostate
cancer cells and to inhibit the growth of prostate cancer-associated stromal
fibroblasts.'® Honokiol has also been shown to inhibit the growth of human colorectal
cells®, gastric cancer cells** and pancreatic cells.?

Magnolol also has chemopreventive actions. One observed mechanism for this cancer
preventive action is the inhibition of angiogenesis (blood vessel growth). One of the
major triggers of angiogenesis to tumors is local tissue hypoxia. Magnolol attenuates
hypoxia induced angiogenesis by inhibiting hypoxia-inducible factors-1a (HIF-1a) and
vascular endothelial growth factor (VEGF).?

Chemotherapeutic properties

Honokiol is a radiosensitizer. Lung carcinoma cells pre-treated with liposomal honokiol
for 24 hours prior to radiation treatment showed a two-fold enhancement of radiation.
This effect has been further documented in animals who experienced a reduction in
tumor volume of 78% when co-treated with radiation and honokiol compared to a
reduction in tumor volume of 42% from radiation therapy alone.?* A similar synergistic
effect of honokiol was demonstrated with cisplatin in lung and ovarian tumor
models.?>*® Honokiol has been shown to downregulate the expression of P-glycoprotein
in breast cancer cells.?’ This down-regulation maintains cellular sensitivity to the
cytotoxic effects of chemotherapy. Honokiol administered to mice bearing ovarian
cancer tumors demonstrated decreased angiogenesis and significant inhibition of tumor
growth compared to control mice.?® Honokiol crosses the blood brain barrier and
inhibits glioma growth in mouse models.?
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Anti-inflammatory: Gingivitis

The anti-inflammatory activities of magnolia bark extract have clinical applications in the
prevention of gingivitis. A randomized double-blind study enrolled 120 healthy adults at
high risk for dental caries as demonstrated by high salivary mutans streptococci
concentration (3105 CFU/ml) and gum bleeding on probing >25%. Subjects were
randomized to chew gum with magnolia extract, xylitol gum or control gum. Salivary and
gingival examinations were done at baseline, after 7 days and after 30 days of gum use.
The magnolia gum significantly reduced plaque acidogenicity, mutans streptococci
concentration and gingival bleeding compared to xylitol and control gums.30 These
results were confirmed in another controlled, double-blind study of 123 adults that
compared sugar-free chewing gum with gum containing zinc acetate (0.012% by weight)
and magnolia bark extract (0.15% by weight) on oral volatile sulfur-containing
compounds (indication of plaque-forming bacteria). The zinc and magnolia gum reduced
the volatile sulfur-containing compounds by 27.6% one hour after 10-minutes of
chewing compared to 6.9% in the gum-only group, (p<0.05).31

Weight management

The partial PPARy agonist actions, combined with the anxiolytic actions of magnolia
extract indicate its use in the management of obesity. A randomized, double-blind,
placebo-controlled clinical study of 28 premenopausal, healthy, overweight females
assessed the impact of Magnolia officinalis and Phellodendron amurense capsules on
weight gain.>? These participants all scored above the national mean on self-reported
anxiety and this age group typically eats more in response to stressful situations.
Subjects took 250mg capsules three times daily for 6 weeks or placebo. There was a
significant weight gain during the study for the placebo group (P <,01), but no
significant weight gain for the group receiving extracts of M. officinalis and P. amurense
(P < .89). Stated in a different way, 75% of the control group gained weight versus only
37% of the treatment group. Additionally, the treatment group experienced decreased
bedtime cortisol levels, while the placebo experienced increased bedtime cortisol. The
weight management effects may have stemmed from the reduction of cortisol levels
and associated stress-induced eating.

Alcoholic fatty liver

Excessive alcohol consumption is known to precipitate liver damage due to fatty
infiltration, inflammation, fibrosis and ultimately cirrhosis. The fatty infiltration, or
steatosis, is the earliest response of the liver to chronic alcohol consumption. Sterol
regulatory element-binding protein-1c (SREBP-1c) is a transcription factor that regulates
lipid homeostasis and has been implicated in alcoholic steatosis. Steatosis can develop
into steatohepatitis under the influence of inflammatory cytokines such as TNFa.
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Magnolia officinalis extract given by feeding tube to ethanol-fed rats at 45mg/kg per day
completely reversed all serum markers of steatosis, and liver histology from the
sacrificed animals demonstrated complete reversal of alcohol-induced steatosis.>® These
effects are presumed to be due to suppression of TNF-a and superoxide anion
production and the inhibition of SREBP-1c activation. Thus, magnolia holds promise as a
therapy for alcoholic fatty liver.

CLINICAL INDICATIONS, PRACTITIONER DOSING, CONTRAINDICATIONS AND TOXICITY

Clinical Indications

e Anxiety

e |nsomnia

e Cancer risk reduction

e Radio- and chemosensitizing agent

e Relief of menopausal symptoms

e Reduction of plaque formation and gingivitis

e Weight management, especially with stress-induced eating as contributing factor
e Prevention and reversal of fatty liver, and specifically alcoholic steatosis

Dosage range

Honokiol and magnolol are not readily soluble in water. Once absorbed, they are largely
metabolized in the liver to glucuronidated and sulphated compounds, of which up to
50% is secreted in the bile and the remainder is transported systemically bound to
plasma proteins.34 Honokiol and magnolol are distributed widely have been
demonstrated to cross the blood-brain barrier. The pharmacokinetics have been studied
in rodent models, but are yet to be defined in humans.®® In rats, intravenous injection
of honokiol 5-10 mg/kg has a plasma terminal 1/2 life of approximately 40-60 min.*®

Dosing recommendations are not well elucidated. Current dosing recommendations
target 300 mg of Magnolia extract daily in divided doses. However, doses as low as
60mg of Magnolia extract may be effective.

Contraindications

Having been granted “Generally Recognized as Safe” (GRAS) status in the United States
of America by the Food and Drug Administration (FDA), Magnolia officinalis is well
tolerated by most people.

Patients taking anticoagulant medication or with clotting disorders such as hemophilia
or von Willebrand’s deficiency should avoid using this botanical agent as honokiol is a
potent inhibitor of arterial thrombosis.*’
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Toxicity

Toxicological studies on honokiol and Magnolia bark extract have not shown any
pathological effects in the primary sites of distribution: liver, lung, kidney, spleen, brain,
heart, pancreas, intestines, or bone marrow after intravenous or oral administration.®
Furthermore, no genotoxic effects have been observed in cellular studies.*

CONCLUSIONS

The overall botanical medicine benefit profile for Magnolia officinalis makes it a viable
botanical agent for optimizing neurological function with a specific indication for anxiety
and insomnia. Magnolia reduces oxidative stress and inflammation in brain, oral cavity
and liver. Magnolia has specific chemopreventive actions in a variety of cancer types
and acts synergistically with therapeutic radiation and chemotherapy. Magnolia also
reduces weight gain secondary to stress-induced over-eating.

Magnolia officinalis appears to be a safe herb for medicinal use, as it has been used
safely and effectively in traditional Asian medicine for hundreds of years.
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