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in the stomach and to improve peristalsis. Cloves are also said to be a
natural antihelmintic.16 The essential oil is used in aromatherapy, espe-
cially for digestive problems. Topical application of this spice over the
stomach or abdomen will warm the digestive tract. In Chinese medicine
cloves are considered acrid, warm and aromatic, entering the kidney,
spleen and stomach meridians, and are notable in their ability to warm
the middle, direct stomach qi (energy flow) downward, treat hiccough
and fortify the kidney.17 Because the herb is so warming, it is con-
traindicated in any persons with fire symptoms. As such it is used in
formulas for impotence or clear vaginal discharge, for morning sickness
together with ginseng and patchouli, and for vomiting and diarrhea due
to spleen and stomach coldness.18 Clove oil is used in various skin dis-
orders like acne and pimples, to treat severe burns and skin irritations,
and to reduce the sensitiveness of the skin. Cloves are used for the treat-
ment of dog and cat ear problems in British Columbia, Canada. The
essential oil extracted from cloves is used as an ointment to relieve pain
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and promote healing in herbal medicine. Cloves are also employed as a
fragrance in flavoring industries.

CORIANDER

Coriandrum sativum L. Apiaceae (Umbelliferae) (coriander, also
known as cilantro, cilantrillo, Arab parsley, Chinese parsley, Mexican
parsley, Dhania and Yuen sai), is native to southwestern Asia and
regions west to north Africa. The name “coriander” derives from the
French coriandre through Latin coriandrum and in turn from Greek
κορíαννον.19 John Chadwick notes the Mycenaean Greek form of the
word, koriadnon, “has a pattern curiously similar to the name of Minos’
(Minos became a judge of the dead in Hades in Greek mythology)
daughter Ariadne,” and this explains how the word might have been
corrupted later to koriannon or koriandron.20 It is an annual herb com-
monly used in Middle Eastern, Mediterranean, Indian, Latin American,
African and Southeast Asian cuisine. Coriander leaves are referred to as
cilantro (United States and Canada, from the Spanish name for the
plant), dhania (Indian subcontinent, and increasingly in Britain),
kindza (in Georgia), Chinese parsley or Mexican parsley. All parts of
the plant are edible, but the fresh leaves and the dried seeds are the
most common parts used in cooking.21 As heat diminishes their flavor
quickly, coriander leaves are often used raw or added to the dish right
before serving.

In Indian traditional medicine, coriander is used in the disorders of
digestive, respiratory and urinary systems as it has diaphoretic, diuretic,
carminative and stimulant activities (Fig. 5). The plant is recommended for
relief of anxiety and insomnia in Iranian folk medicine,22 and it is a common
plant included in the Mexican diet, usually consumed uncooked, the oil
being used as an antimicrobial agent and as a natural fragrance.23 It is also
recommended for urethritis, cystitis, urinary tract infection, urticaria, rash,
burns, sore throat, vomiting, indigestion, nosebleed, cough, allergies, hay
fever, dizziness and amebic dysentery.24 Locally known as “Maadnouss” in
Morocco, coriander has been documented as a traditional treatment for dia-
betes, indigestion, flatulence, insomnia, renal disorders and loss of appetite,
and as a diuretic.25
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FENUGREEK

Fenugreek (Trigonella foenum-graecum) is commonly known as maithray
(Bangla, Gujarati), methi or mithi (Hindi, Nepali, Marathi, Urdu and
Sanskrit), menthyada soppu (Kannada), ventayam (Tamil), menthulu
(Telugu), hilbeh (Arabic), ulluva (Malayalam) and shambalîleh (Persian).
The name “fenugreek” or foenum-graecum is from Latin for “Greek hay.”
In traditional medicines it is used as an aphrodisiac, astringent, demulcent,
carminative, stomachic, diuretic, emmenagogue, emollient, expectorant,
lactogogue, restorative, and tonic (Fig. 6).26 Fenugreek is used for a variety
of health conditions, including digestive problems, bronchitis, tuberculosis,
fevers, sore throats, wounds, arthritis, abscesses, swollen glands, skin irrita-
tions, diabetes, loss of appetite, ulcers and menopausal symptoms, as well
as in the treatment of cancer. An infusion of the leaves is used as a gargle
for recurrent mouth ulcers. As an emollient it is used in poultices for boils,
cysts and other complaints. It is used to reduce blood sugar level and to
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lower blood pressure. Fenugreek has been demonstrated to relieve conges-
tion, reduce inflammation and fight infection. Fenugreek is used for treating
sinus and lung congestion, and loosens and removes excess mucus and
phlegm. The Chinese use the seed for abdominal pain, chilblains, cholecy-
tosis, fever, hernia, impotence, hypogastrosis, nephrosis, and rheumatism.26

GARLIC

Garlic (Allium sativum L.) is a species in the onion family, Alliaceae. One of
the oldest dietary vegetables, it has been used as early as 3000 BC for the
treatment of intestinal disorders and is now known for its fibrinolytic activ-
ity and its possible role in lowering blood cholesterol.27 Dietary patterns in
the Mediterranean characterized by high consumption of fruits and vegeta-
bles, especially garlic, are believed to be beneficial to the regional patterns
of atherosclerotic disease (Fig. 7).28 The spice has also been used in folk
medicine for the treatment of diabetes29 and inflammation.30 A well-known
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types of mint including Mentha aquatica — water mint or marsh mint;
Mentha arvensis — corn mint, wild mint, Japanese peppermint, field
mint or pudina; Mentha asiatica — asian mint; Mentha australis —
Australian mint; Mentha citrata — bergamot mint; Mentha crispata —
wrinkled-leaf mint; Mentha diemenica — slender mint; Mentha laxi-
flora — forest mint; Mentha longifolia or Mentha sylvestris — horse
mint; Mentha piperita — peppermint; Mentha requienii — Corsican
mint; Mentha sachalinensis — Garden mint; Mentha spicata —
M. cordifolia, spearmint, curly mint; Mentha suaveolens — apple mint,
pineapple mint, and Mentha vagans — gray mint. Mint leaves are used
in teas, beverages, jellies, syrups, candies, and ice creams. In Middle
Eastern cuisine mint is used in lamb dishes. In British cuisine, mint
sauce is popular with lamb. Mint is a necessary ingredient in Touareg
tea, a popular tea in northern African and Arab countries. The plant
is commonly used as a herbal agent in the treatment of loss of
appetite, common cold, bronchitis, sinusitis, fever, nausea and vomit-
ing, and indigestion (Fig. 11).44 Peppermint plants have been used as a
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herbal medicine for the same conditions, and others.45 Mentha arvensis
is known to possess abortifacient properties in folk medicine (Casey
and Satyavati) and is commonly used as a folk remedy for pregnancy
termination.46

RED CHILI

Red chili, belonging to the plant genus Capsicum, is among the most
heavily consumed spices throughout the world. The name, which is
spelled chili, chile, or chilli, comes from Nahuatl chīlli via the Spanish
word chile. Red chili has been used as an alternative medicine for the
treatment of inflammation, diabetes, low back pain and also in homeopa-
thy medicine to treat acute tonsillitis.47–50 Moreover, capsicum plaster,
which contains powdered capsicum and capsicum tincture, has been used
in Korean hand acupuncture to reduce postoperative nausea, vomiting and
sore throat (Fig. 12).51,52
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ROSEMARY

Rosemary (Rosmarinus officinalis) is native to the Mediterranean region.
The name “rosemary” derives from the Latin name rosmarinus, which lit-
erally means “dew of the sea.” In traditional European medicine, rosemary
was used as a tonic, a stimulant, and a carminative to treat flatulence, as
well as a diuretic, cholagogue (an agent which promotes the discharge of
bile from the system), hepatoprotective, antirheumatic, expectorant, and
mild analgesic (Fig. 13). Rosemary has a number of therapeutic applica-
tions in folk medicines to treat a wide range of diseases such as headaches,
epilepsy, poor circulation, diabetes mellitus, respiratory disorders,
eczema, stomach problems and inflammatory diseases, and to stimulate
growth of hair. It has been recommended for its positive effects on human
fertility. It works as a digestion aid for the treatment of dyspepsia and mild
gastrointestinal upsets, and it has been used in renal colic and dysmenor-
rhea because of its antispasmodic effects. Its aroma is used against coughs
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and colds. In traditional European medicine, it was believed that the eat-
ing of the rosemary flower comforts the brain, the heart and the stomach.
It is used to improve memory and concentration, and to boost energy. The
leaves of the plant are commonly used as a spice and as a source of antiox-
idant compounds employed in food conservation; the essential oil is used
as a food additive.

The ancient Greeks and Romans used it for improving memory and
rejuvenating the spirit. Greek scholars wore garlands of rosemary during
examinations in order to improve their memory and concentration.53 In
India, rosemary leaf is used as a component in Ayurvedic and Unani med-
icines for flatulent dyspepsia associated with psychogenic tension and
migraine headaches.54,55 In Germany, rosemary leaf is licensed as a stan-
dard medicinal tea for internal and external use. Rosemary is taken
internally as a carminative or stomachic component of gastrointestinal
medicines in aqueous infusions, alcoholic fluid extracts, tinctures, and
medicinal wine. The aqueous infusion and essential oil are also used in
external preparations (e.g. a bath additive, embrocation, liniment or oint-
ment), for rheumatic diseases and circulatory problems.56,57 In the United
States, rosemary is a component of dietary supplement products, in aque-
ous infusion, alcoholic fluid extract and tincture dosage forms. In both the
United States and Germany, the leaf is used in balneotherapy and the
essential oil is used in aromatherapy.

TURMERIC

Turmeric is a yellow colored spice derived from the rhizome of the plant
Curcuma longa and has been used as traditional medicine from ancient
times in China and India.58 It is also known as kunyit (Indonesian and
Malay), besar (Nepali) and haldi or pasupu in some Asian countries. In
Assamese it is called halodhi. In medieval Europe, turmeric became
known as Indian saffron, since it is widely used as an alternative to the far
more expensive saffron spice. The yellow powder from the rhizome of
turmeric has been used in Asian cookery, medicine, cosmetics, and fabric
coloring for the last 2000 years.58 As a traditional remedy, turmeric has
also been quite extensively used for centuries to treat various disorders
such as rheumatism, body ache, skin problems (e.g. wounds, burns and
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acne), intestinal worms, diarrhea, intermittent fevers, hepatic diseases,
urinary discharges, dyspepsia, inflammations, constipation, leukoderma,
amenorrhea, dental diseases, digestive disorders such as dyspepsia and
acidity, indigestion, flatulence, ulcers, and colic inflammatory disorders
such as arthritis, colitis and hepatitis (Fig. 14).59,60 Moreover, turmeric is a
major constituent of Xiaoyao-san, a traditional Chinese medicine that has
been used to effectively manage stress and depression-related disorders in
China.61 In Nepal, the rhizome of turmeric is a household remedy. The
powder of dried rhizome is considered to be stimulating, carminative,
purifying, anti-inflammatory, and anthelmintic.62

CONCLUSION

Spices have been shown to be indispensable for daily human health.
Besides adding flavor and taste to dishes, they help prevent and allevi-
ate various health problems. Over the last few years several bioactive
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compounds have been isolated from spices, providing a scientific basis for
the use of spices in our diet.

REFERENCES

1. Gülçin I (2005). The antioxidant and radical scavenging activities of black

pepper (Piper nigrum) seeds. Int. J. Food Sci. Nut. 56(7): 491–499.

2. McNamara FN, Randall A and Gunthorpe MJ (2005). Effects of piperine, the

pungent component of black pepper, at the human vanilloid receptor (TRPV1).

Br. J. Pharmacol. 144(6): 781–790.

3. Vasudevan K, Vembar S, Veeraraghavan K and Haranath PS (2000). Influence

of intragastric perfusion of aqueous spice extracts on acid secretion in anes-

thetized albino rats. Ind. J. Gastroenterol. 19(2): 53–56.

4. Szallasi A (2005). Piperine: Researchers discover new flavor in an ancient

spice. Trends Pharmacol. Sci. 26(9): 437–439.

5. Duke JA, Bogenschutz-Godwin MJ, deCellier J and Duke PK (2003). Piper

nigrum L. (Piperaceae) Black pepper, in CRC Handbook of Medicinal Spices,

CRC Press, Washington DC, pp. 253–263.

6. Ballabh B, Chaurasia OP, Ahmed Z and Singh SB (2008). Traditional medicinal

plants of cold desert Ladakh-used against kidney and urinary disorders.

J. Ethnopharmacol. 118(2): 331–339.

7. Jafri MA, Farah, Javed K and Singh S (2001). Evaluation of the gastric

antiulcerogenic effect of large cardamom (fruits of Amomum subulatum Roxb).

J. Ethnopharmacol. 75(2–3): 89–94.

8. al-Zuhair H, el-Sayeh B, Ameen HA and al-Shoora H (1996). Pharmacological

studies of cardamom oil in animals. Pharmacol. Res. 34(1–2): 79–82.

9. Elgayyar M, Draughon FA, Golden DA and Mount JR (2001). Antimicrobial

activity of essential oils from plants against selected pathogenic and saprophytic

microorganisms. J. Food Prot. 64(7): 1019–1024.

10. Duke JA, Bogenschutz-Godwin MJ, deCellier J and Duke PK (2003).

Elettaria cardamomum (L.) Maton (Zingiberaceae) Cardamon, Malabar or

Mysore cardamon, in CRC Handbook of Medicinal Spices, CRC Press,

Washington DC, p. 159.

11. Ammon HP (2008). Cinnamon in type 2 diabetics. Med. Monatsschr. Pharm.

31(5): 179–183.

20 A. B. Kunnumakkara et al.

b734_Chapter-01.qxd  4/24/2009  3:59 PM  Page 20



MOLECULAR TARGETS AND THERAPEUTIC USES OF SPICES - Modern Uses for Ancient Medicine
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/lifesci/7150.html

12. Pieroni A and Torry B (2007). Does the taste matter? Taste and medicinal

perceptions associated with five selected herbal drugs among three

ethnic groups in West Yorkshire, Northern England. J. Ethnobiol.

Ethnomed. 3: 21.

13. Dugoua JJ, Seely D, Perri D, Cooley K, Forelli T, Mills E and Koren G (2007).

From type 2 diabetes to antioxidant activity: A systematic review of the safety

and efficacy of common and cassia cinnamon bark. Can. J. Physiol. Pharmacol.

85(9): 837–847.

14. Duke JA, Bogenschutz-Godwin MJ, deCellier J and Duke PK (2003).

Cinnamomum verum J. Presl (Lauraceae) Ceylon cinnamon, Cinnamon,

in CRC Handbook of Medicinal Spices, CRC Press, Washington DC,

pp. 114–115.

15. Duke JA, Bogenschutz-Godwin MJ, deCellier J and Duke PK (2003).

Syzygium aromaticum (L.) Merr. and L. M. Perry (Myrtaceae) Clavos, Clove,

Clovetree, in CRC Handbook of Medicinal Spices, CRC Press, Washington

DC, p. 281.

16. Balch P and Balch J (2000). Prescription for Nutritional Healing, 3rd Ed.

Very Publishing, p. 94.

17. Bensky D, Clavey S, Stoger E and Gamble A (2004). Chinese Herbal

Medicine: Materia Medica, 3rd Ed.

18. Lans C, Turner N and Khan T (2008). Medicinal plant treatments for fleas

and ear problems of cats and dogs in British Columbia, Canada. Parasitol.

Res. 103(4): 889–898.

19. “Coriander” (1989). In: Oxford English Dictionary, 2nd Ed. Oxford University

Press.

20. Chadwick J (1976). The Mycenaean World. Cambridge University Press,

Cambridge, p. 119.

21. Uchibayashi M (2001). The coriander story. Yakushigaku Zasshi. 36(1):

56–57.

22. Emamghoreishi M, Khasaki M and Aazam MF (2005). Coriandrum sativum:

Evaluation of its anxiolytic effect in the elevated plus-maze. J. Ethnopharmacol.

96(3): 365–370.

23. Reuter J, Huyke C, Casetti F, Theek C, Frank U, Augustin M and Schempp C

(2008) Anti-inflammatory potential of a lipolotion containing coriander oil in

the ultraviolet erythema test. J. Dtsch. Dermatol. Ges. 6(10): 847–851.

Traditional Uses of Spices: An Overview 21

b734_Chapter-01.qxd  4/24/2009  3:59 PM  Page 21



MOLECULAR TARGETS AND THERAPEUTIC USES OF SPICES - Modern Uses for Ancient Medicine
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/lifesci/7150.html

24. Gray AM and Flatt PR (1999). Insulin-releasing and insulin-like activity of

the traditional anti-diabetic plant Coriandrum sativum (coriander). Br. J. Nutr.

81(3): 203–209.

25. Eguale T, Tilahun G, Debella A, Feleke A and Makonnen E (2007). In vitro and

in vivo anthelmintic activity of crude extracts of Coriandrum sativum against

Haemonchus contortus. J. Ethnopharmacol. 110(3): 428–433. 

26. Duke JA, Bogenschutz-Godwin MJ, deCellier J and Duke PK (2003).

Trigonella foenum-graecum L. (Fabaceae) Fenugreek, Greek clover, Greek hay,

in CRC Handbook of Medicinal Spices, CRC Press, Washington DC, p. 296.

27. Al-Qattan MM (2009) Garlic burns: case reports with an emphasis on asso-

ciated and underlying pathology. Burns 35(2): 300–302.

28. El-Sabban F and Abouazra H (2008). Effect of garlic on atherosclerosis and

its factors. East Mediterr. Health J. 14(1): 195–205.

29. Liu CT, Sheen LY and Lii CK (2007). Does garlic have a role as an antidia-

betic agent? Mol. Nut. Food Res. 51(11): 1353–1364.

30. Devrim E and Durak I (2007). Is garlic a promising food for benign prosta-

tic hyperplasia and prostate cancer? Mol. Nutr. Food Res. 51(11): 1319–1323.

31. Mowrey DB and Clayson DE (1982). Motion sickness, ginger, and

psychophysics. Lancet XX: 655–657.

32. Ahui ML, Champy P, Ramadan A, Pham Van L, Araujo L, Brou André K,

Diem S, Damotte D, Kati-Coulibaly S, Offoumou MA, Dy M, Thieblemont N

and Herbelin A (2008). Ginger prevents Th2-mediated immune responses in

a mouse model of airway inflammation. Int Immunopharmacol. 8(12):

1626–1632.

33. Suekawa M, Ishige A, Yuasa K, Sudo K, Aburada M and Hosoya E

(1984). Pharmacological studies on ginger. Pharmacological actions of

pungent constituents, (6)-gingerol and (6)-shogaol. J. Pharmacobiodyn.

7: 836–848.

34. Phillips S, Hutchinson S and Ruggier R (1993). Zingiber officinale does not

affect gastric emptying rate. A randomised, placebo controlled, crossover

trial. Anaesthesia 48: 393–395.

35. Muhammad N, Anwar G, Gilani H and Janssen JJ (2008). Ginger attenuates

acetylcholine-induced contraction and Ca2+ signalling in murine airway

smooth muscle cells. Can. J. Physiol. Pharmacol. 86(5): 264–271. 

36. Srivastava KC and Mustafa T (1992). Ginger (Zingiber officinale) in rheuma-

tism and musculoskeletal disorders. Med. Hypotheses. 39: 342–348.

22 A. B. Kunnumakkara et al.

b734_Chapter-01.qxd  4/24/2009  3:59 PM  Page 22



MOLECULAR TARGETS AND THERAPEUTIC USES OF SPICES - Modern Uses for Ancient Medicine
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/lifesci/7150.html

37. Grzanna R, Lindmark L and Frondoza CG (2005). Ginger — An herbal medic-

inal product with broad anti-inflammatory actions. J. Med. Food 8(2): 125–132.

38. Ali BH, Blunden G, Tanira MO and Nemmar A (2008). Some phytochemi-

cal, pharmacological and toxicological properties of ginger (Zingiber

officinale Roscoe): A review of recent research. Food Chem. Toxicol. 46(2):

409–420.

39. Duke JA, Bogenschutz-Godwin MJ, deCellier J and Duke PK (2003).

Nigella sativa L. (Ranumculaceae) Black caraway, Black cumin, Fennel

flower, Nutmeg flower, Roman coriander, in CRC Handbook of Medicinal

Spices, CRC Press, Washington DC, pp. 227–228.

40. Goreja WG (2003). Black Seed: Nature’s Miracle Remedy. Amazing Herbs

Press, New York.

41. Schleicher P and Saleh M (1998). Black Seed Cumin: The Magical Egyptian

Herb for Allergies, Asthma, and Immune Disorders. Healing Arts Press,

Rochester, Vermont, p. 90.

42. Davidson A (1999). The Oxford Companion to Food. Oxford University

Press, Oxford, p. 508. 

43. Umberto Q (1947). CRC World Dictionary of Plant Names: Common Names,

Scientific Names, Eponyms, Synonyms, and Etymology, Vol. III (M–Q). CRC

Press, p. 1658. 

44. Güney M, Oral B, Karahanli N, Mungan T and Akdogan M (2006). The

effect of Mentha spicata Labiatae on uterine tissue in rats. Toxicol. Ind.

Health. 22(8): 343–348.

45. Akdogan M, Kilinç I, Oncu M, Karaoz E and Delibas N (2003). Investigation

of biochemical and histopathological effects of Mentha piperita L. and Mentha

spicata L. on kidney tissue in rats. Hum. Exp. Toxicol. 22(4): 213–219.

46. Kanjanapothi D, Smitasiri Y, Panthong A, Taesotikul T and Rathanapanone V

(1981). Postcoital antifertility effect of Mentha arvensis. Contraception

24: 559–567. 

47. Spiller F, Alves MK, Vieira SM, Carvalho TA, Leite CE, Lunardelli A,

Poloni JA, Cunha FQ and de Oliveira JR (2008). Anti-inflammatory effects

of red pepper (Capsicum baccatum) on carrageenan- and antigen-induced

inflammation. J. Pharm. Pharmacol. 60(4): 473–478.

48. Tolan I, Ragoobirsingh D and Morrison EY (2004). Isolation and purification

of the hypoglycaemic principle present in Capsicum frutescens. Phytother.

Res. 18(1): 95–96.

Traditional Uses of Spices: An Overview 23

b734_Chapter-01.qxd  4/24/2009  3:59 PM  Page 23



MOLECULAR TARGETS AND THERAPEUTIC USES OF SPICES - Modern Uses for Ancient Medicine
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/lifesci/7150.html

49. Gagnier JJ, van Tulder M, Berman B and Bombardier C (2006). Herbal med-

icine for low back pain. Cochrane Db. Syst. Rev. 19(2): CD004504.

50. Wiesenauer M (1998). Comparison of solid and liquid forms of homeopathic

remedies for tonsillitis. Adv. Ther. 15(6): 362–371.

51. Kim KS, Koo MS, Jeon JW, Park HS and Seung IS (2002). Capsicum plaster at

the Korean hand acupuncture point reduces postoperative nausea and vomit-

ing after abdominal hysterectomy. Anesth. Analg. 95(4): 1103–1107.

52. Park HS, Kim KS, Min HK and Kim DW (2004). Prevention of postopera-

tive sore throat using capsicum plaster applied at the Korean hand

acupuncture point. Anaesthesia 59(7): 647–651.

53. Bown D (1995). Encyclopedia of Herbs and Their Uses. DK Publishing,

Inc., New York, p. 343.

54. Karnick CR (1994). Pharmacopoeial Standards of Herbal Plants, Vol. 2.

Sri Satguru Publications, Delhi, p. 112.

55. Nadkarni KM (1976). Indian Materia Medica. Popular Prakashan, Bombay,

p. 1074.

56. Leung AY and Foster S (1996). Encyclopedia of Common Natural Ingredients

Used in Food, Drugs, and Cosmetics, 2nd Ed. John Wiley & Sons, Inc.,

New York.

57. Wichtl M and Bisset NG (eds.) (1994). Herbal Drugs and Phytopharmaceuticals.

Medpharm Scientific Publishers, Stuttgart.

58. Ammon HP and Wahl MA (1991). Pharmacology of Curcuma longa. Planta

Med. 57(1): 1–7.

59. Aggarwal BB, Sundaram C, Malani N and Ichikawa H (2007). Curcumin:

The Indian solid gold. Adv. Exp. Med. Biol. 595: 1–75.

60. Thangapazham RL, Sharma A and Maheshwari RK (2007). Beneficial role

of curcumin in skin diseases. Adv. Exp. Med. Biol. 595: 343–357.

61. Xu Y, Ku BS, Yao HY, Lin YH, Ma X, Zhang YH and Li XJ (2005). The

effects of curcumin on depressive-like behaviors in mice. Eur. J. Pharmacol.

25;518(1): 40–46.

62. Eigner D and Scholz D (1999). Ferula asa-foetida and Curcuma longa in tra-

ditional medical treatment and diet in Nepal. J. Ethnopharmacol. 67(1): 1–6.

24 A. B. Kunnumakkara et al.

b734_Chapter-01.qxd  4/24/2009  3:59 PM  Page 24


