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(Turmeric)
Description
Curcuma longa, a perennial herb, is a member
of the Zingiberaceae (ginger) family. The plant grows
to a height of three to five feet, and is cultivated extensively in Asia, India, China, and other countries with a
tropical climate. It has oblong, pointed leaves and bears
funnel-shaped yellow flowers.1 The rhizome is the
portion of the plant used medicinally; it is usually
boiled, cleaned, and dried, yielding a yellow powder.
Dried Curcuma longa is the source of the spice turmeric, the ingredient that gives curry powder its
characteristic yellow color. Turmeric is used extensively in foods for both its flavor and color. Turmeric
has a long tradition of use in the Chinese and Ayurvedic systems of medicine, particularly as an antiinflammatory agent, and for the treatment of flatulence, jaundice, menstrual difficulties, hematuria,
hemorrhage, and colic. Turmeric can also be applied topically in poultices to relieve pain and inflammation.2 Current research has focused on turmeric’s antioxidant, hepatoprotective, anti-inflammatory,
anticarcinogenic, and antimicrobial properties, in addition to its use in cardiovascular disease and gastrointestinal disorders.

Active Constituents and Pharmacokinetics
The active constituents of turmeric are the flavonoid curcumin and volatile oils including
tumerone, atlantone, and zingiberone. Other constituents include sugars, proteins, and resins. The bestresearched active constituent is curcumin, which comprises 0.3 to 5.4 percent of raw turmeric.2 Pharmacokinetic studies in animals demonstrate that 40-85 percent of an oral dose of curcumin passes
through the gastrointestinal tract unchanged, with most of the absorbed flavonoid being metabolized in
the intestinal mucosa and liver.3,4 Due to its low rate of absorption, curcumin is often formulated with
bromelain for increased absorption and enhanced anti-inflammatory effect.

Antioxidant Effects
Water- and fat-soluble extracts of turmeric and its curcumin component exhibit strong antioxidant
activity, comparable to vitamins C and E.5 A study of ischemia in the feline heart demonstrated that
curcumin pretreatment decreased ischemia-induced changes in the heart.6 An in vitro study measuring
the effect of curcumin on endothelial heme oxygenase-1, an inducible stress protein, was conducted
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Hepatoprotective Effects
Turmeric has been found to have a hepatoprotective characteristic similar to that of silymarin.
Studies have shown its hepatoprotective effects in protecting animal livers from a variety of hepatotoxic insults, including carbon tetrachloride (CCL4),9,10 galactosamine,11 acetaminophen (paracetamol),12
and Aspergillus aflatoxin.13 Its hepatoprotective effect is mainly a result of turmeric’s antioxidant properties. In rats with CCL4-induced acute and subacute liver injury, curcumin administration significantly decreased certain liver enzyme values, resulting in decreased liver injury in the test animals
compared to controls.10 Turmeric extract inhibited fungal aflatoxin production by 90 percent when
given to ducklings infected with Aspergillus parasiticus at concentrations of 5-10 mg/mL. Turmeric
and curcumin were also found to reverse biliary hyperplasia, fatty changes, and necrosis induced by
aflatoxin production. Curcumin alone had no effect on aflatoxin production.13 Sodium curcuminate, a
salt of curcumin, also exerts choleretic effects by increasing biliary excretion of bile salts, cholesterol,
and bilirubin, as well as increasing bile solubility, therefore possibly preventing and treating cholelithiasis.14

Anti-inflammatory Effects
The volatile oils and curcumin of Curcuma longa exhibit potent anti-inflammatory effects.15-17
Oral administration of curcumin in instances of acute inflammation was found to be as effective as
cortisone or phenylbutazone, and one-half as effective in cases of chronic inflammation.17 In rats with
Freud’s adjuvant-induced arthritis, oral administration of Curcuma longa significantly reduced inflammatory swelling compared to controls.16 In monkeys, curcumin was shown to inhibit neutrophil aggregation associated with inflammation.18 C. longa’s anti-inflammatory properties may be attributed to its
ability to inhibit pro-inflammatory arachidonic acid, as well as neutrophil function during inflammatory states. Curcumin may also be applied topically to animal skin to counteract inflammation and
irritation associated with inflammatory skin conditions and allergies.17

Anticarcinogenic Effects
Animal studies involving rats and mice as well as in vitro studies utilizing human cell lines have
demonstrated curcumin’s ability to inhibit carcinogenesis at three stages: tumor promotion,19 angiogenesis,20 and tumor growth.21 In two studies of colon and prostate cancer, curcumin was found to
inhibit cell proliferation and tumor growth.22,23 Turmeric and curcumin are also capable of suppressing
the activity of several common mutagens and carcinogens in a variety of cell types in both in vitro and
in vivo studies.24-27 The anticarcinogenic effects of turmeric and curcumin are due in part to direct
antioxidant and free-radical scavenging effect; but, they also enhance the body’s natural antioxidant
system, increasing glutathione levels, thereby aiding in hepatic detoxification of mutagens and carcinogens, and inhibiting nitrosamine formation.28
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utilizing bovine aortic endothelial cells. Incubation (18 hours) with curcumin resulted in enhanced
cellular resistance to oxidative damage.7 Another in vitro study demonstrated that low concentrations
of curcumin incubated with activated macrophages resulted in a decrease in mRNA levels and nitric
oxide synthase activity. This study demonstrates curcumin’s antioxidant role in down-regulating nitric
oxide formation, a key element in inflammation and possibly in the process of carcinogenesis.8

Antimicrobial Effects
Turmeric extract and the essential oil of Curcuma longa inhibit the growth of a variety of
bacteria, parasites, and pathogenic fungi. A study of chicks infected with the caecal parasite, Eimera
maxima, demonstrated that diets supplemented with one-percent turmeric resulted in a reduction in
small intestinal lesion scores and improved weight gain.29 Another animal study, in which guinea pigs
were infected with either dermatophytes, pathogenic molds, or yeast, found that topically applied
turmeric oil inhibited the dermatophytes and pathogenic fungi, but neither curcumin nor turmeric oil
affected the yeast isolates. An improvement in lesions was observed in the dermatophyte- and fungiinfected guinea pigs, and at seven days post-turmeric application the lesions disappeared.30 Curcumin
has also been found to have moderate activity against Plasmodium falciparum and Leishmania major
organisms.31

Cardiovascular Effects
Turmeric’s protective effects on the cardiovascular system include lowering cholesterol and
triglyceride levels, decreasing susceptibility of low density lipoprotein (LDL) to lipid peroxidation,32
and inhibiting platelet aggregation.33 These effects have been noted even with low doses of turmeric. A
study of 18 atherosclerotic rabbits given low-dose (1.6-3.2 mg/kg body weight daily) turmeric extract
demonstrated decreased susceptibility of LDL to lipid peroxidation, in addition to lower plasma cholesterol and triglyceride levels. The higher dose did not decrease lipid peroxidation of LDL, but cholesterol and triglyceride level decreases were noted, although to a lesser degree than with the lower
dose.32 Turmeric extract’s effect on cholesterol levels may be due to decreased cholesterol uptake in
the intestines and increased conversion of cholesterol to bile acids in the liver.14 The inhibition of
platelet aggregation by C. longa constituents is thought to be via its potentiation of prostacyclin synthesis and inhibition of thromboxane synthesis.33

Gastrointestinal Effects
Constituents of Curcuma longa exert several protective effects on the gastrointestinal tract. A
salt of curcumin, sodium curcuminate, was found to inhibit intestinal spasm, and p-tolymethylcarbinol,
a turmeric component, was found capable of increasing gastrin, secretin, bicarbonate, and pancreatic
enzyme secretion.34 Turmeric has also been shown in rats to inhibit ulcer formation caused by stress,
alcohol, indomethacin, pyloric ligation, and reserpine. This study demonstrated turmeric extract significantly increased the gastric wall mucus in rats subjected to these gastrointestinal insults.35

Safety and Dosage
No significant toxicity has been reported following either acute or chronic administration of
turmeric extracts at standard doses. At very high doses (100 mg/kg body weight), curcumin may be
ulcerogenic in animals, as evidenced by one rat study.34 Because of its numerous protective benefits,
regular addition of turmeric to animal feed may be beneficial. For a specific therapeutic effect, the
typical canine dosage of curcumin is 50-250 mg three times daily, depending on the size of the animal.36 If using whole turmeric, the average canine dosage is one-half teaspoon twice daily. Feline
dosages are in the range of 50-100 mg daily of curcumin and approximately one-quarter teaspoon
daily if using whole turmeric. Equine dosages of curcumin are much higher due to the size of the
animal, and range between 1,200 and 2,400 mg daily. Curcumin and turmeric research in these animals is limited and the dosages stated above are estimates only.

Page S-64
Alternative Medicine Review ◆ Volume 6, Supplement ◆ 2001
Copyright©2001 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

Dobelis IN, Ed. Magic and Medicine of Plants. Pleasantville, NY: Reader’s Digest Association, Inc. 1986.
Leung A. Encyclopedia of Common Natural Ingredients Used in Food, Drugs, and Cosmetics. New York, NY:
John Wiley; 1980:313-314.
Wahlstrom B, Blennow G. A study on the fate of curcumin in the rat. Acta Pharmacol Toxicol 1978;43:86-92.
Ravindranath V, Chandrasekhara N. Absorption and tissue distribution of curcumin in rats. Toxicol 1980;16:259265.
Toda S, Miyase T, Arich H, et al. Natural antioxidants. Antioxidative compounds isolated from rhizome of
Curcuma longa L. Chem Pharmacol Bull 1985;33:1725-1728.
Dikshit M, Rastogi L, Shukla R, Srimal RC. Prevention of ischaemia-induced biochemical changes by curcumin
and quinidine in the cat heart. Indian J Med Res 1995;101:31-35.
Mortellini R, Foresti R, Bassi R, Green CJ. Curcumin, an antioxidant and anti-inflammatory agent, induces heme
oxygenase-1 and protects endothelial cells against oxidative stress. Free Radic Biol Med 2000;28:1303-1312.
Brouet I, Ohshima H. Curcumin, an anti-tumour promoter and anti-inflammatory agent, inhibits induction of nitric
oxide synthetase in activated macrophages. Biochem Biophys Res Commun 1995;206:533-540.
Deshpande UR, Gadre SG, Raste AS, et al. Protective effect of turmeric (Curcuma longa L.) extract on carbon
tetrachloride-induced liver damage in rats. Indian J Exp Biol 1998;36:573-577.
Park EJ, Jeon CH, Ko G, et al. Protective effect of curcumin in rat liver injury induced by carbon tetrachloride. J
Pharm Pharmacol 2000;52:437-440.
Kiso Y, Suzuki Y, Watanabe N, et al. Antihepatotoxic principles of Curcuma longa rhizomes. Planta Med
1983;49:185-187.
Donatus IA, Sardjoko, Vermeulen NP. Cytotoxic and cytoprotective activities of curcumin. Effects on
paracetamol-induced cytotoxicity, lipid peroxidation and glutathione depletion in rat hepatocytes. Biochem
Pharmacol 1990;39:1869-1875.
Soni KB, Rajan A, Kuttan R. Reversal of aflatoxin induced liver damage by turmeric and curcumin. Cancer Lett
1992;66:115-121.
Ramprasad C, Sirsi M. Curcuma longa and bile secretion. Quantitative changes in the bile constituents induced by
sodium curcuminate. J Sci Indust Res 1957;16C:108-110.
Chandra D, Gupta S. Anti-inflammatory and anti-arthritic activity of volatile oil of Curcuma longa (Haldi). Ind J
Med Res 1972;60:138-142.
Arora R, Basu N, Kapoor V, et al. Anti-inflammatory studies on Curcuma longa (turmeric). Ind J Med Res
1971;59:1289-1295.
Mukhopadhyay A, Basu N, Ghatak N, et al. Anti-inflammatory and irritant activities of curcumin analogues in
rats. Agents Actions 1982;12:508-515.
Srivastava R. Inhibition of neutrophil response by curcumin. Agents Actions 1989;28:298-303.
Kawamori T, Lubet R, Steele VE, et al. Chemopreventative effect of curcumin, a naturally occurring anti-inflammatory agent, during the promotion/progression stages of colon cancer. Cancer Res 1999;59:597-601.
Thaloor D, Singh AK, Sidhu GS, et al. Inhibition of angiogenic differentiation of human umbilical vein endothelial cells by curcumin. Cell Growth Differ 1998;9:305-312.
Limtrakul P, Lipigorngoson S, Namwong O, et al. Inhibitory effect of dietary curcumin on skin carcinogenesis in
mice. Cancer Lett 1997;116:197-203.
Hanif R, Qiao L, Shiff SJ, Rigas B. Curcumin, a natural plant phenolic food additive, inhibits cell proliferation
and induces cell cycle changes in colon adenocarcinoma cell lines by a prostaglandin-independent pathway.J Lab
Clin Med 1997;130:576-584.
Dorai T, Cao YC, Dorai B, et al. Therapeutic potential of curcumin in human prostate cancer. III. Curcumin
inhibits proliferation, induces apoptosis, and inhibits angiogenesis of LNCaP prostate cancer cells in vivo.
Prostate 2001;47:293-303.
Mehta RG, Moon RC. Characterization of effective chemopreventive agents in mammary gland in vitro using and
initiation-promotion protocol. Anticancer Res 1991;11:593-596.

Alternative Medicine Review ◆ Volume 6, Supplement ◆ 2001

Page S-65

Copyright©2001 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

Curcuma longa (Turmeric)

References

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.

Soudamini NK, Kuttan R. Inhibition of chemical carcinogenesis by curcumin. J Ethnopharmacol 1989;27:227233.
Azuine M, Bhide S. Chemopreventive effect of turmeric against stomach and skin tumors induced by chemical
carcinogens in Swiss mice. Nutr Cancer 1992;17:77-83.
Boone CW, Steele VE, Kelloff GJ. Screening of chemopreventive (anticarcinogenic) compounds in rodents. Mut
Res 1992;267:251-255.
Pizorrno JE, Murray MT. Textbook of Natural Medicine, 2nd Ed. London: Churchill Livingstone; 1999;689-693.
Allen PC, Danforth HD, Augustine PC. Dietary modulation of avian coccidiosis. Int J Parasitol 1998;28:11311140.
Apisariyakul A, Vanittanakom N, Buddhasukh D. Antifungal activity of turmeric oil extracted from Curcuma
longa (Zingiberaceae). J Ethnopharmacol 1995;49:163-169.
Rasmussen HB, Christensen SB, Kvist LP, Karazami A. A simple and efficient separation of the curcumins, the
antiprotozoal constituents of Curcuma longa. Planta Med 2000;66:396-398.
Ramirez-Tortosa MC, Mesa MD, Aguilera MC, et al. Oral administration of a turmeric extract inhibits LDL
oxidation and has hypocholesterolemic effects in rabbits with experimental atherosclerosis. Atherosclerosis
1999;147:371-378.
Srivastava R, Puri V, Srimal RC, Dhawan BN. Effect of curcumin on platelet aggregation and vascular
prostacyclin synthesis. Arzneim Forsch 1986;36:715-717.
Ammon HPT, Wahl MA. Pharmacology of Cucuma longa. Planta Medica 1991;57:1-7.
Rafatulla S, Tariq M, Alyahya MA, et al. Evaluation of turmeric (Curcuma longa) for gastric and duodenal
antiulcer activity in rats. J Ethnopharmacol 1990;29:25-34.
Silver RJ. Ayurvedic veterinary medicine. In: Schoen AM, Wynn SG eds. Complementary and Alternative
Veterinary Medicine. St. Louis, MO: Mosby, Inc. 1997:463-464.

Page S-66
Alternative Medicine Review ◆ Volume 6, Supplement ◆ 2001
Copyright©2001 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission

