Use of Turmeric/Curcumin in Inflammation, Arthritis,
Osteoarthritis and Colon Cancer

Botanical Name: Curcuma longa

Has been used since time immemorial as an important spice
in Asian population and also as a traditional medicine.

This narrative review of human trials addresses the scientific evidence for potential health benefits of
turmeric and its curcuminoids in the treatment of arthritis, diabetes, and the metabolic syndrome and
discusses recommendations for future research.
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Turmeric is obtained from the rhizome of Curcuma longa L. (Zingiberaceae family). Three curcuminoids,
curcumin, demethoxycurcumin, and bisdemethoxycurcumin, of which curcumin is the most prevalent, are
among many bioactive ingredients in turmeric. The yellow pigment curcumin or diferuloylmethane makes
up 60% to 70% of crude turmeric extracts and is the principal curcuminoid evaluated for health-promoting
activities.
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Turmeric contains sugars, proteins, resins, and volatile oils, such as turmerone, atlantone, and zingiberene,
some of which may have bioactivity as well.
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Numerous preclinical investigations identified a variety of potential health benefits, including treatment for
heart disease, arthritis, Alzheimer's disease, gastrointestinal disorders, and the metabolic syndrome (MetS).
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Initial human trials examining the biological actions of oral curcumin given as raw turmeric powder were
confronted with its poor water solubility, low intestinal absorption, and rapid metabolic degradation, which
limited its systemic distribution and bioavailability.
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Considerable research led to improvements in curcumin's bioavailability, For example, curcumin can be
incorporated into micelles, microemulsions, liposomes, nanoparticles, and in other lipid and biopolymer
particles.

Curcuminoids encapsulated with turmeric essential oils, particularly with turmerone, which enhances intes-
tinal permeability, also have been prepared. Noticeable improvements in oral bioavailability in human
subjects were reported using these novel formulations.
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Anti-inflammatory Activities: \

We believe that curcumin possesses several advantages over other synthetic NSAIDs such as sulindac, piroxi-
cam, and aspirin that are already in human clinical trials.
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For centuries, Curcumalonga (turmeric) was used as a spice in Asian cuisine and as a medicinal herb for treat-
ment of inflammation, pain, wound healing, and digestive disorders, to name a few.
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Arthritis and Osteoarthritis: '\ \

More than a dozen arthritis trials were performed using a variety of proprietary curcuminoid preparations
engineered to improve oral bioavailability. All studies demonstrated some improvement in patients' arthritis
symptoms, although changes in specific clinical measures varied among trials. Taken together, the trials that
provided statistical comparisons of curcuminoid outcomes with those of placebo controls reported signifi-
cant improvement in either pain or physical function.
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It is noteworthy that a curcuminoid-free polysaccharide fraction isolated from turmeric (Turmacin) signifi-
cantly decreased arthritis symptom scores, compared with placebo.
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Polysaccharides from C longa have been reported to have antiinflammatory and immunomodulatory activi-
ties, as have sesquiterpenoids in water extracts.
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Systematic reviews of arthritis trials indicate that minor adverse gastrointestinal disturbances were the most
common adverse effects of turmeric and curcuminoid administration, although curcuminoids generally
exhibited a lower risk of these events compared with prescribed drugs.
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One study examined knee joint aspirations from patients and found that, when compared with baseline
values, the administration of either curcuminoids or diclofenac resulted in similar, not significantly different,
suppression of cyclooxygenase-2 secretion by synovial fluid monocytes.
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Systematic reviews and meta-analyses of select arthritis trials provide evidence that supports the efficacy of
curcuminoids in treating arthritis with fewer adverse effects than with NSAIDs.
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An alcohol extract of turmeric (1.5 g/d) given to pre-diabetic individuals for 9 months significantly
decreased fasting blood glucose (FBG), hemoglobin A1c (HbA1c), and insulin resistance (IR), compared with
controls. It also reduced the prevalence of newly diagnosed T2DM patients.
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In combination with metformin, curcuminoids decreased blood low-density lipoprotein (LDL) levels.

Reference:

Maithili Karpaga Selvi N, Sridhar M, Swaminathan R, Sripradha R. Efficacy of turmeric as adjuvant therapy in type 2 diabetic patients. Ind
J Clin Biochem. 2015;30:180-186

Curcuminoid intake was associated with improvements in FBG, TG, and high-density lipoprotein (HDL) levels
and diastolic blood pressure.
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Another meta-analysis128 of prediabetes and T2DM trials, which were typically of 2- to 3-month duration,
found that curcuminoids significantly decreased HbA1c levels in prediabetes and T2DM and decreased FBG
levels in T2DM.
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Colon cancer is the third leading cause of cancer death in the United States. The incidence of colon cancer
worldwide can vary up to 20-fold with the highest prevalence in areas such as North America, Europe,
Australia, and New Zealand.
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Pre-clinical studies in a variety of cancer cell lines including breast, cervical, colon, gastric, hepatic, leukemia,
oral epithelial, ovarian, pancreatic, and prostate have consistently shown that curcumin possesses anti-can-
cer activity in vitro and in pre-clinical animal models.
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Overwhelming in vitro evidence and completed clinical trials suggests that curcumin may prove to be useful
for the chemoprevention of colon cancer in humans.
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Pre-clinical studies in a variety of cancer cell lines have consistently shown that curcumin possesses
anti-cancer activity in vitro.

Five human clinical trials have been conducted in colon cancer patients and are attempting to answer basic
questions like safety, tolerability, pharmacokinetic, and pharmacodynamic issues. Every clinical trial has
concluded that curcumin is safe and poses minimal adverse effects.
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Doctors are always looking for ways to stop bowel cancer developing, or coming back after surgery and they
thought curcumin may help. In this study, researchers gave curcumin capsules to people who had a test to
look for bowel polyps or had surgery to remove bowel cancer.

This study looked at the possibility of giving curcumin capsules to people with bowel cancer or bowel
polyps to help prevent bowel cancer developing, or coming back after surgery. This study was supported
by Cancer Research UK.

Bowel or colon cancer is one of the most common cancers in the UK. Curcumin is a natural substance found
in the spice turmeric, a spice used in curries. Cultures that use a lot of turmeric in their cooking seem to
have a low amount of bowel cancer in the population. The curcumin in turmeric may be one reason for this.
Laboratory studies have also shown that curcumin may help stop bowel cancer cells growing.

The study team found that curcumin was safe to take.
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Long-term feeding of curcumin not only significantly inhibited AOM-induced colon tumorigenesis, but also
produced no gross changes in liver, kidney, stomach, intestine, and lungs. It is also noteworthy that when
compared to other naturally occurring colon cancer chemopreventive agents such as dithiol thiones and
diallyl disulfide, to cite a few, curcumin produced a better or equally potent colon tumor-inhibitory action.
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Although the precise mechanism by which curcumin inhibits the AOM-induced colon tumorigenesis has
not been established, it would appear that one possible action involves anti-inflammatory activity by
curcumin.
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An advantage of curcumin over its synthetic counterparts is that curcumin has an established record of
safety with an understanding of its mechanism of action. Curcumin is a compound that has been shown to
target multiple pathways in vitro and has been shown to be safe in oncology patients. The use of curcumin
in oncology patients to assess its efficacy is an exciting and emerging area and warrants further studies in
colon cancer as well as other cancers.
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Turmeric, its essential oils, and oleoresins are generally recognized as safe by the US Food and Drug Admin-
istration. A similar designation for curcuminoids has not yet been published by the Food and Drug Admin-
istration. Studies in animals indicate that curcuminoids have relatively low potential for toxicity.
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In humans, the intake of turmeric powder as high as 8 g/d has apparently been tolerated with only minor

adverse consequences, mainly gastrointestinal distress.
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Research findings on curcuminoids for the treatment of arthritis and possibly of T2DM are promising.
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