Botanicals that Normalize Uric Acid Levels and Relieve

Symptoms of Gout

Discussion

Gout is a metabolic, inflammatory condition that can be
debilitating. The characteristic burning pain, redness, and
swelling results from deposits of needle-like monosodium
urate monohydrate (MSU) crystals. While about 50% of initial
gout attacks occur in the big toe joint, gout can occur in any
joint. It can also affect the bursae and tendons. Gout attacks
are most often acute with limited duration. Chronic arthritic
gout involves intermittent acute attacks over time, with
periods that are pain- and symptom-free. Chronic arthritic
gout can lead to degeneration of bone, cartilage, and tendon
tissues.”

In 2008, the prevalence of gout was estimated at about 4%
of the US population. Incidence has more than doubled
from the 1960s to the 1990s which is partially attributed
to the concurrent rise in obesity, metabolic disease, and
hypertension. Twenty percent of those with gout also
have urinary tract stones and can develop interstitial urate
nephropathy.®> Arthritic gout is the third most common form
of inflammatory arthritis.*

GOUT AND ELEVATED SERUM URIC ACID

Elevated serum uric acid is widely accepted as the primary
marker of gout. Elevation results from a combination of
overproduction of and/or under-excretion of uric acid.
Normal levels of uric acid in the blood are 7.0 mg/dL in men
and 6.0 mg/dL in women."” Anything equal to or greater than
that concentration defines high serum uric acid. When levels
exceed about 6.8 mg/dL, uric acid crystals form as MSU.
These needle-sharp crystals deposit primarily in the joints
but also in the kidneys or other tissues such as the tendons."”

High serum levels of uric acid result from either insufficient
elimination (about 90%) or excess production (about 10%)
of uric acid and, most often, from a combination of both
factors.® About two-thirds of the body’s uric acid is filtered
in the glomeruli of the kidneys, while up to about 90% of
the filtered urate is reabsorbed in the kidneys’ tubules. The
remaining one-third is filtered and eliminated through the
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gastrointestinal tract!” Renal dysfunction contributes to
decreased uric acid elimination.

Diets high in purines from animal foods contribute to excess
uric acid in the system. High fructose consumption is a culprit
because fructose depletes ATP (adenosine triphosphate)
and increases uric acid amounts. Dietary management of
gout includes limiting sugar, alcohol, and purine-rich foods.
Hydration with water and eating an abundance of vegetables
is found to be beneficial.""?

URIC ACID BALANCE

Uric acid is a normal product of purine catabolism in the
body and is known for its antioxidant actions and ability
to inhibit DNA damage.® Purines, essential to energy
production, modulate cellular energy metabolism and signal
transduction. As structural components of conenzymes, they
play a key role in human physiology. Cells require purinesin a
balanced ratio for cellular functions. The purine nucleic acids
adenine and guanine are converted to uric acid in the process
of producing ATP (adenosine triphosphate), SAMe (the methy!
donor S-adeneosylmethionine) and NADH (nicotine adenine
dinucleotide - a cofactor in energy production)."” Uric acid
production occurs primarily in the liver but also occurs in the
intestines, muscles, kidneys, and the vascular endothelium.”'°

HIGH URIC ACID IMPLICATED IN OTHER CONDITIONS

Uric acid becomes detrimental to physiological processes
when serum levels are elevated. High amounts induce an
inflammatory response along with oxidative stress and
resultant cellular damage.” High serum uric acid levels are
associated with many other disease conditions including
type 2 diabetes, cardiovascular, cerebrovascular, and renal
disease conditions. Studies suggest that hyperuricemia
is associated with conditions of hypertension, vascular
dementia, preeclampsia, and others.>”" Increase of serum
uric acid is also associated with disease severity.
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INFLAMMATION AND GOUT

MSU crystals are highly inflammatory. It is found that proteins
coat the MSU crystals and they change with the inflammatory
response. The innate immune systems response to MSU
crystals are studied particularly in regard to neutrophils,
which are involved with tissue breakdown and repair. The
presence of neutrophils in the synovial and joint fluid is a key
indicator of gout since there are no neutrophils in healthy
joints.'?13

Neutrophils migrate in large amounts to the sub-endothelial
tissues in response to MSU-induced inflammation. Therapies
that decrease neutrophils are found to relieve acute
gout symptoms.”™ The interaction of MSU crystals with
neutrophils stimulates production of pro-inflammatory
compounds including lysosomal enzymes, transcription
factor-dependent genes, and free radical oxygen species.'>™

Cytokines and chemokines play a role in the inflammatory
processes associated with gout. MSU crystals also induce
production of a wide variety of inflammatory mediators
including eicosanoids, COX-2, TNF, IL-6, IL-8, and cytokines
such as I-18. MSU crystals activate NFKB and other
pathways.> [L-1(3 is thought to play a primary role in driving
inflammation in gout.'>2

XANTHINE OXIDOREDUCTASE AND OXIDATIVE INJURY

The enzyme xanthine oxidoreductase (XO) plays a key role
in urate formation. It catalyzes oxidation of hypoxanthine to
xanthine and then to uric acid. XO is also a major source of
oxygen-derived free radicals including the superoxide anion
radicals, hydrogen peroxide, and hydroxyl radicals. XO is
thought to be the main mechanism of oxidative injury in gout,
ischemia, kidney damage, diabetes, and hypertension. One
therapeutic approach to gout is inhibition of XO."°
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THERAPEUTIC APPROACH TO GOUT

The primary goals in treating gout are to lower uric acid levels
and calm inflammation. Extensive research on botanicals
finds that many show promise as antigout agents. Numerous
botanicals are well-known for their anti-inflammatory and
antioxidant activity, which is primarily attributed to their
flavonoid constituents. Plants with flavonoids, alkaloids,
essential oils, phenolic compounds, iridoid glucosides,
and coumarins show activity in treating gout both through
inhibiting XO and/or through anti-inflammatory influence.®
Flavonoids are also noted for their ability to inhibit the XO
pathway.'

KIDNEY PROTECTIVE HERBS

Hyperuricemia is associated with increased risk of many
diseases including renal disease.” At the same time, renal
disease and/or decreased kidney function contribute to the
development of high serum uric acid. The kidneys eliminate
about two-thirds of the uric acid created daily, via filtration in
the glomeruli. Renal function also influences the amount of
uric acid reabsorbed into the blood.” Hence, efficient urate
clearance is dependent upon renal health.

Several herbs support kidney function through multiple
mechanisms. Phellodendron, Celery Seed, Juniper, and White
Mulberry Fruit are all known for their nephroprotective
qualities. These botanicals directly support kidney function
through their protective influence combined with their action
as anti-inflammatory and antioxidant agents. Mulberry Fruit
and Celery Seed are both known for their ability to support
healthy kidney function. When all of these botanicals are
combined in a synergistic formula, kidney health and
function is protected by their ability to inhibit the XO pathway,
normalize serum uric acid levels, and calm inflammatory
pathways.
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Botanicals that Normalize Uric Acid Levels and
Relieve Symptoms of Gout

Eii Phellodendron Bark (Phellodendron amurense)

Phellodendron bark is valued in Chinese medicine

as an herb that strongly clears heat from the
lower part of the body. It is considered to be bitter,
cold, and draining.*™® The main active constituents of
Phellodendron include isoquinoline alkaloids such as
berberine, phellodendrine, and magnoflorine. Berberine
is known to inhibit COX-2 expression. It has recently been
shown to suppress IL-1B, a key inflammatory mediator in
gout. Phellodendron also demonstrates anti-proliferative
influence."1718

Animal studies find Phellodendron is anti-inflammatory and
reduces serum uric acid levels. It is found to inhibit XO and
to exert antigout activity.”” The phenylpropanoid glycoside
syringin, from Phellodendron bark, is found to suppress
expression of MSU-induced inflammation. Syringin inhibits
the expression of inflammatory cytokines, including IL-13, IL-
6, and COX-2. It also weakens adhesion between neutrophils
and endothelial cells and is found to prevent acute gout.”

Celery Seed (Apium graveolens)

All parts of the Celery plant are valued as food and

medicine. While native to Southern Europe and the
Mediterranean, Celery is also found in other areas
of the world. Apium graveolens L. grows wild in areas of the
Himalayas, Punjab, and western India. Celery seed is used
in traditional Iranian medicine to treat rheumatoid arthritis,
gout, and kidney conditions. Celery also has a long history of
use in Ayurveda and Unani medical systems in formulations
to treat rheumatism and gout. It was also used for asthma,
bronchitis, and inflammatory conditions. Celery seed is
traditionally used in many areas to regulate blood pressure,
benefit joint health, and decrease uric acid levels. It is used
for bone spurs and other types of calcifications. Known as a
diuretic, it is also valued to improve kidney function.202’

Celery seeds contains about 3% volatile oils including about
80% limonene. The seeds are rich in vitamin B, and contain
flavonoids, coumarins, and linoleic acid.'020.22

Celery seeds are found to exert anti-inflammatory,
antioxidant, and antiseptic activity.'®?? Studies find that
Celery seed is beneficial in treating gout as it helps eliminate
uric acid. It is also found helpful for conditions of elevated
lipids, obesity, and hypertension. Celery seeds are high in
phthalides, which give celery its distinct flavor.?®> Luteolin, a
major constituent of celery seed, is noted for its inhibitory
activity on XO.#*
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Tart Cherry Fruit (Prunus cerasus)

While the cherry family is quite large, the primary

differentiation is between sweet and sour or

tart cherries. Both fruits are high in anthocyanins,

which are known for their powerful anti-inflammatory and

antioxidant activity. The primary anthocyanins in sour

cherries are derivatives of cyanidin. They are noted for strong
antioxidant activity, especially in metabolic reactions.?>%¢

P. cerasus L. is the sour or tart cherry, of which there are
three main types. The sour flavor in cherries is due to the
presence of malic acid and a lower content of simple sugars
in relation to sweet cherries. Cherries contain vitamins A, E,
K, C, and B. They contain carotenoids and a small amount
of lutein and zeaxanthin. They also contain minerals and
are high in potassium. Sour cherries are found to contain a
higher phenolic content than sweet cherries due to higher
concentrations of anthocyanins and hydroxycinnamic acids.
Sour cherries are high in flavonols including epicatechin,
quercetin, and kaempferol.?’

Sour cherries are anti-inflammatory and antioxidant. They
are found to increase antioxidant enzymes and decrease
lipid peroxidation. Sour cherries inhibit inflammatory
pathways including COX-2, NO (nitrous oxide), and TNF, which
are all implicated in rheumatic conditions and are thought to
contribute to the ability of cherries to alleviate arthritic pain
and gout.?”#°

Cherry consumption is found to lower serum uric acid levels
and to inhibit XO.%=3" In a large human study of about 633
participants, researchers reported sour cherry intake to be
correlated with lower risk of gout attacks.

Tart cherries have the potential to reduce the pain associated
with gout and some patients use cherries as a strategy to
avoid and/or treat gout attacks.?®* Sour cherry concentrate is
found to decrease serum urate and to increase excretion of
urinary urate.?834

White Mulberry Fruit (Morus alba L.)

Mulberry trees, native to northern China, grow
throughout Asia and the fruit is widely used as food

and medicine.* White mulberry tree fruit is highly
nutritious and can be white, lavender, or dark purple in color.
The fruit is juicy, sweet, bland, and sometimes slightly sour.?®

In Chinese medicine, the fruit is valued as a blood tonic.
Mulberry fruit is used to benefit the kidneys, treat weakness,
fatigue, anemia, and as a tonic for the elderly.?® The traditional
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medicinal use of Mulberry fruit is to protect against liver and
kidney damage, strengthen joints, improve eyesight, and for
their anti-aging influence.?’

The fruit is high in anthyocyanins, phenolic acids, and
flavonoids, including apigeninum, luteolin, and quercetin,
which are noted for their antioxidant activity.?>#3% Mulberry
fruit is antioxidant, anti-diabetic, and hepatoprotective.** The
fruit is found to exert a protective, tonic influence on the
kidneys.*0

The flavone morin, abundant in Mulberry fruit, is found to
lower uric acid levels through various pathways in animal
studies. It powerfully inhibits urate uptake in rat kidneys
and moderately inhibits XO.# In animal studies, morin is
found to decrease symptoms of arthritic gout including
swollen ankles and synovial hyperplasia. It down-regulates
many inflammatory responses including COX-2, NF-k[3, and
TNF. Morin demonstrates antioxidant activity and increases
catalase and SOD (superoxide dismutase) in the joints.*

Paederia (Paederia scandens/foetida)

Paederia is an important Ayurvedic herb
traditionally used for gout and other inflammatory

conditions. It grows as a perennial twining vine in East
and South Asia.* The plant is also found in the Himalayas
and areas of India where it is traditionally used as a food and
medicine.** The leaves are cooked with rice to treat joint
diseases including rheumatism and gout.** Paederia was
valued in polyherbal formulas for arthritis.* It is also used
for the gastrointestinal system.#+4°

Chemical constituents in Paederia include iridoid glycosides,
sitosterols, alkaloids, polysaccharides, flavonoids, and
ascorbic acid. It contains a high percentage of minerals
including  phosphorus,  nitrogen,  potassium, and
magnesium. 444>

Paederia is found to be antiviral, antipyretic, antioxidant,
and anti-inflammatory. It is also hepatoprotective and
antiproliferative.#*44 Paederia extract is found to modulate
the production of pro-inflammatory mediators in synovial
tissue.*®

Paederia inactivates NF-k[3 pathway transmembrane signal
transduction, which plays a crucial role in the pathogenesis
of gout.*® Paederia extract is also found to be hypouricemic
and to inhibit XO.#

Mango Leaf (Mangifera indica)

Mango trees grow wild in India and are cultivated
worldwide in tropical areas.*® Mango leaf is a
traditional medicine used to treat inflammatory
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conditions.* It contains saponins, tannins, steroids,

flavonoids, and cardiac glycosides.*

Mango leaf exerts an anti-inflammatory influence and Mango
leaf extract (MLE) is found to decrease TNF and IL1[3 in
tissues. Itis thought that Mango leaf gives relief from arthritic
gout because it inhibits these inflammatory pathways.&4
Mango leaf exerts antioxidant activity and is found to inhibit
lipid peroxidation.*®

The polyphenol mangiferin is found to significantly reduce
uric acid, creatinine, and urea nitrogen levels. It modulates
urate transporters, enhances uric acid excretion, and
decreases uric acid reabsorption.*® In animal studies,
mangiferin is found to decrease serum uric acid through
inhibiting XO.*!
R ¥ Juniper Berry (Juniperus communis)

Juniper is a small evergreen best known for its
volatile oils. Traditionally known as a diuretic, it was
valued as a urinary and kidney remedy in Europe
and the Mediterranean.>? The American Eclectic physicians
used Juniper berry to treat arthritic gout and relieve renal
hyperemia. They used it as a protective against nephritis and
as a restorative for the epithelium of the renal tubules.>

The berries are high in flavonoids including apigenin, rutin,
luteolin, and quercetin. Juniper berry oil predominantly
contains monoterpene hydrocarbons.®? Juniper berry is
noted to exert powerful antioxidant activity.>® It is also
found to be anti-inflammatory, antimicrobial, analgesic, and
hepatoprotective.>?

Phyllanthus Herb (Phyllanthus niruri)

Phyllanthus is traditionally used in South America

to treat excess uric acid.®>*¢ The leaf extract shows
antihyperuricemic activity in animal studies. This
is attributed to several lignans that demonstrate specific
activity to lower serum uric acid levels. The three lignans -
phyllanthin, hypophyllanthin, and pyltetralin - are found to
increase urinary uric acid excretion.>>>® A study shows that
Phyllanthus extract decreases serum uric acid through
inhibition of XO.>°

For more information on any of the ingredients listed here,
including extensive research or individual monographs compiled
by Donnie Yance, please contact Natura at 888.628.8720.
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