EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

14 May 2013
EMA/HMPC/604598/2012
Committee on Herbal Medicinal Products (HMPC)

List of references supporting the assessment of Curcuma
xanthorrhiza Roxb. (C. xanthorrhiza D. Dietrich).,
rhizoma

Draft

The European Medicines Agency acknowledges that copies of the underlying works used to
produce this monograph were provided for research only with exclusion of any commercial
purpose.

Akram M, Uddin S, Ahmed A, Usmanghani K, Hannan A, Mohiuddin E and Asif M. Curcuma longa and
curcumin: a review article. Rom J Biol — Plant Biol 2010, 55(2):65-70

Ammon HPT, Safayhi H, Mack T and Sabiera J. Mechanism of anti-inflammatory actions of curcumin
and boswellic acids. J Ethnopharmacol 1993, 38:113-119

Anand P, Kunnumakkara AB, Newman RA, and Aggarwal BB. Bioavailability of Curcumin: Problems and
Promises A Review. Mol Pharmaceutics 2007, 4(6):807-818

Anggakusuma, Yanti, Lee M, Hwang JK. Estrogenic activity of xanthorrhizol isolated from Curcuma
xanthorrhiza Roxb. Biol Pharm Bull 2009, 32(11):1892-1897

Appiah-Opong R, Commandeur JN, van Vugt-Lussenburg B, Vermeulen NP. Inhibition of human
recombinant cytochrome P450s by curcumin and curcumin decomposition products. Toxicology 2007,
235(1-2):83-91

Asai A, Miyazawa T. Occurance of orally administered curcuminoid as glucuronide and glucuronide-
sulphate conjungates in rat plasma. Life Science 2000, 67:2785-2793

Aurade RM, Jayalakshmi SK, Sreeramulu K. Modulatory Effects of Natural Curcuminoids on P-
Glycoprotein ATPase of Insecticide-Resistant Pest Helicoverpa armigera (Lepidopetera: Noctiidae) The
J Membr Biol 2010, 236(3):271-278

Bachmeier BE, Mirisola V, Romeo F, Generoso L, Esposito A, Dell'eva R, et al. Reference profile
correlation reveals estrogen-like transcriptional activity of Curcumin. Cell Physiol Biochem 2010,
26(3):471-82

Benedum J, Loew D, Schilcher H. Medicinal Plants in Traditional Medicine. Kooperation Phytopharmaka
GbR, Bonn 2006, 82

7 Westferry Circus e Canary Wharf e London E14 4HB e United Kingdom
Telephone +44 (0)20 7418 8400 Facsimile +44 (0)20 7418 8416 -
E-mail info@ema.europa.eu Website www.ema.europa.eu An agency of the European Union

© European Medicines Agency, 2013. Reproduction is authorised provided the source is acknowledged.


http://www.ncbi.nlm.nih.gov/pubmed?term=Appiah-Opong%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17433521
http://www.ncbi.nlm.nih.gov/pubmed?term=Commandeur%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=17433521
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Vugt-Lussenburg%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17433521
http://www.ncbi.nlm.nih.gov/pubmed?term=Vermeulen%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=17433521
http://www.ncbi.nlm.nih.gov/pubmed/17433521

Blumenthal M. The complete German Commission E monographs. American Botanical Council, Austin,
Texas, 1998

Bruneton J. Pharmacognosy Phytochemistry Medicinal Plants. 2" ed. Intercept Ltd., London, 1999, 298

Chanwitheesuk A, Teerawutgulrag A, Rakariyatham N. Screening of antioxidant activity and antioxidant
compounds of some edible plants of Thailand. Food Chemistry 2005, 92:491-497

Cheah YH, Nordin HJ, Sarip R, Tee TT, Azimahtol HLP, Sirat HM, et al. Combined xanthorrhizol-
curcumin exhibits synergistic growth inhibitory activity via apoptosis induction in human breast cancer
cells MDA-MB-231. Cancer Cell International 2009, 9:1-12

Cheng AL, Hsu CH, Lin JK, Hsu MM, Ho YF, Shen TS. Phase I clinical trial of curcumin, a
chemopreventive agent, in patients with high-risk or pre-malignant lesions. Anticancer Res 2001,
21(4B):2895-2900

Choi MA, Kim SH, Chung WY, Hwang JK, Park KK. Xanthorrhizol, a natural sesquiterpenoid from
Curcuma xanthorrhiza has an anti-metastatic potential in experimental mouse lung metastasis model.
Biochem Biophys Res Com 2005, 326:210-217

Chung WY, Park JH, Kim MJ, Kim HO, Hwang JK, Lee SK, Park KK. Xanthorrhizol inhibits 12-O-
tetradecanoylphorbol-13-acetate-induced acute inflammation and two-stage mouse skin carcinogenesis
by blocking the expression of ornithine decarboxylase, cyclooxygenase-2 and inducible nitric oxide
synthase through mitogen-activated protein kinases and/or the nuclear factor-kB. Carcinogenesis
2007, 28(6):1224-1231

Claeson P, Panthong A, Tuchina P, Reutrakul V, Kanjanapothi D, Taylor WC and Santisuk T. Three non-
phenolic diarylheptanoids with anti-inflammatory activity from Curcuma xanthorrhiza. Planta Med
1993, 59:451-4

Cleason P, Pongprayoon U, Sematong T, Tuchinda P, Reutrakul V, Soontornsaratune P, Taylor WC.
Non-phenolic linear diarylheptanoids from Curcuma xanthorrhiza: a novel type of tropical anti-
inflammatory agents: structure-activity relationship. Planta Medica 1996, 62:236-240

Cohly HHP, Taylor A, Angel MF, Salahudeen AK. Effect of turmeric, turmerin and curcumin on H,O,-
induced renal epithelial (LLC-PK,) cell injury. Free Rad Biol Med 1998, 24:49-54

Cronin JR. The Biochemistry of Alternative Medicine, Curcumin Old Spice Is a New Medicine. Alternative
& Complementary Therapies 2003, 34-38.

Donatus AA, Sardjoko, Vermeulen NPE. Cytotoxic and cytoprotective activities of curcumin. Biochem
Pharmacol 1990, 39(12):1869-1875

Dorai T, Cao YC, Dorai B, Buttyan R, Katz AE. Therapeutic potential of curcumin in human prostate
cancer, Il1. Curcumin inhibits proliferation, induces apoptosis, and inhibits angiogenesis of LNCaP
prostate cancer cells in vivo. Prostate 2001, 47:293-303

EFSA Panel on Food Additives and Nutrient Sources added to Food (ANS). Scientific Opinion on the re-
evaluation of curcumin (E 100) as a food additive. EFSA Journal 2010, 8(9):1679
doi:10.2903/j.efsa.2010.1679

ESCOP Monographs 2™ ed. supplement. Curcuma xanthorrhizae. Thieme, 2009, 57-68

European Pharmacopoeia 5" ed. Curcuma xanthorrhiza rhizoma. Council of Europe. 01/2005:1441 .

List of references supporting the assessment of Curcuma xanthorrhiza Roxb. (C.
xanthorrhiza D. Dietrich)., rhizoma
EMA/HMPC/604599/2012 Page 2/9



Fleming T. Physicians Desk Reference (PDR) for herbal medicines. 1% ED. Medical Economics Company
1998, 788-789

Fytotherapeutisch Vademecum, 1979; AR 5/31

Koninklijke Nederlandse Maatschappij ter Bevordering der Pharmacie (KNMP), 1990. Curcuma
xanthorrhiza radix. Fytotherapeutisch Formularium, 1990

Gafner S, Lee SK, Cuendet M, Barthélémy S, Vergnes S, Labidalle S, et al. Biologic evaluation of
curcumin and structural derivatives in cancer chemoprevention model systems. Phytochemistry 2004,
65:2849-2859

Ganiger S, Malleshappa HN, Krishnappa H, Rajashekhar G, Ramakrishna Rao V, Sullivan F. Two
generation reproductive toxicity study with curcumin, turmeric yellow, in Wistar rats. Food and
Chemical Toxicology 2007, 45:64—69

Giri AK, Das SK, Talukder G, Sharma A. Sister chromatid exchange and chromosome aberrations
induced by curcumin and tartrazine on mammalian cells in vivo. Cytobios 1990, 62:111-117

Goh CL, Ng SK. Allergic contact dermatitis to Curcuma longa (turmeric). Contact Dermatitis 1987,
17(3):186

Gowda NKS, Ledoux DR, Rottinghaus GE, Bermudaz AJ and Chen YC. Efficacy of Turmeric (Curcuma
longa), Containing a Known Level of Curcumin, and a Hydrated Sodium Calcium Aluminosilicate to
Ameliorate the Adverse Effects of Aflatoxin in Broiler Chicks. Poultry Science 2008, 87:1125-1130

Greenberg M, Dodds M, Tian M. Naturally Occurring Phenolic Antibacterial Compounds Show
Effectiveness against Oral Bacteria by a Quantitative Structure-Activity Relationship Study. J Agric
Food Chem 2008, 56:11151-11156

Gupta B, Kulshrestha VK, Srivastava RK, Prasad DN. Mechanism of curcumin induced gastric ulcer in
rats. Indian J Med Res 1980, 71:806-814

Hansel R, Sticher O. Pharmakognosie — Phytopharmazie. Auflage 8 Springer 2006, 107

Hata M, Sasaki E, Ota M, Fujimoto K, Yajima J, Shichida T et al. Allergic contact dermatitis from
curcumin (turmeric). Contact Dermatitis 1997, 36(2):107-108

Hatcher H, Planalp R, Cho J, Torti FM, Torti SV. Curcumin: from ancient medicine to current clinical
trials. Cell Mol Life Sci 2008, 65:1631-1653

Holder GM, Plummer JL, Ryan AJ. The methabolism and excretion of curcumin (1,7-bis-(4-hydroxy-3-
methoxyphenyl)-1,6-heptadiene-3,5-dione) in rat. Xenobiotica 1978, 8:761-768

Hong KO, Hwang JK, Park KK, Kim SH. Phosphorylation of c-Jun N-terminal kinases (JNKs) is involved
in the preventive effect of xanthorrhizol on cisplatin-induced hepatotoxicity. Arch Toxicol 2005, 79:
231-236

Hoppe HA. Drogenkunde Band 1 Angiospermen. Editor W. de Gruyter, 8 Auflage, Berlin, New York,
1975, 372

Huang MT, Lysz, T, Ferraro T, Abidi T F, Laskin D, Conney AH. Inhibitory effect of curcumin on in vitro
lipoxygenase and cyclooxygenase activities in mouse epidermis. Cancer Res 1991, 51:813-819

Huang MT, Lysz T, Ferraro T, Conney AH. Inhibitory effects of curcumin on tumor promotion and
arachidonic acid metabolism in mouse epidermis. In: Wattenberg LW editor. Cancer Chemoprevention.
CRC Press, Inc. Boca Raton, 1992, 375—-391

List of references supporting the assessment of Curcuma xanthorrhiza Roxb. (C.
xanthorrhiza D. Dietrich)., rhizoma
EMA/HMPC/604599/2012 Page 3/9



Huang TS, Lee SC, Lin JK. Suppression of c-Jun/AP-1 activation by an inhibitor of tumor promotion in
mouse fibroblast cells. PNAS 1991, 88:5292-5296

Hwang JK, Shim JS, Pyun YR. Antibacterial activity of xanthorrhizol from Curcuma xanthorrhiza against
oral pathogens. Fitoterapia 2000, 71:321-323

Ireson CR, Jones DJ, Orr S, Coughtrie MWH, Boocock DJ, Williams ML, et al. Metabolism of the cancer
chemopreventive agent curcumin in human and rat intestine. Cancer Epidemiol Biomarkers Prev 2002,
11:105-111

Ismail N, Pihie AHL, Nallapan M. Xanthorrhizol induces apoptosis via the up-regulation of Bax and p53
in Hela cells. Anticancer Res 2005, 25:2221-2228

Itokawa H, Shi Q, Akiyama T, Morris-Natschke SL, Lee KH. Recent advances in the investigations of
curcuminoids. Chinese medicine 2008, 3:1-13

Jain, AK, Tezuka H, Kada T, Tomita J. Evaluation of genotoxic effects of turmeric in mice. Current Sci
1987, 56(19):1005-1006

James JS. Curcumin trial results: Antiviral effect reported. AIDS Treatment News 1994, 198

Jantan I, Ahmad AS, Ali NAM, Ahmad AR, Ibrahim H. Chemical composition of the rhizome oils of four
Curcuma species from Malaysia. J Essent Oil Res 1999, 11:719-723

Jantan I, Harun NH, Septama AW, Murad S, Mesaik MA. Inhibition of chemiluminescence and
chemotactic activity of phagocytes in vitro by extracts of selected medicinal plants. J Nat Med 2011,
65:400-405

Jantan |, Pisar M, Sirat HM, Basar N, Jamil S, Ali RM, Jalil J. Inhibitory effects of compounds from
Zingiberaceae species on platelet activating receptor binding. Phytother Res 2004, 18:1005-1007

Jantan I, Raweh SM, Sirat HM, Jamil S, Mohd-Yasin YH, Jalil J, Jamal JA. Inhibitory effect of compounds
from Zingiberaceae species on human platelet aggregation. Phytomedicine 2008, 15:306-309

Jantan I, Yassin MSM, Chin CB, Chen LL, Sim NL. Antifungal activity of the essential oils of nine
Zingiberaceae species. Pharmaceutical Biology 2003, 41(5):392-397

Jarikasem S, Thubthimthed S, Chawananoraseth K, Suntorntanasat T, Brophy J.J. Essential oils from
three Curcuma species collected in Thailand. In: Bernath J, Németh E, Craker LE and Gardner ZE,
editors. 111 WOCMAP Congress on Medicinal and Aromatic Plants. Vol. 1. Bioprospecting and
Ethnopharmacology. Acta Horticulturae 2005, 675:37-40

JECFA: Joint FAO/WHO Expert Committee on Food Additives, 44" meeting: WHO Food Additives Series
35: Curcumin. Available at: http://www.inchem.org/documents/jecfa/jecmono/v35je09.htm

JECFA: Joint FAO/WHO Expert Committee on Food Additives: WHO Food Additives Series 52: Curcumin
(addendum). Available at: http://www.inchem.org/documents/jecfa/jecmono/v52je04.htm

Jensen NJ. Lack of mutagenic effect of turmeric oleoresin and curcumin in the Salmonella/mammalian
microsome test. Mutation Res 1982, 105:393-396

Kang YJ, Park KK, Chung WY, Hwang J-K, Lee SK. Xanthorrhizol, a natural sesquiterpenoid, induces
apoptosis and growth arrest in HCT116 Human colon cancer cells. J Pharmacol Sci 2009, 111:276-284

Kidd PM. Bioavailability and Activity of Phytosome Complexes from Botanical Polyphenols: The
Silymarin, Curcumin, Green Tea, and Grape Seed Extracts. Alternative Medicine Review 2009,
14(3):226-246

List of references supporting the assessment of Curcuma xanthorrhiza Roxb. (C.
xanthorrhiza D. Dietrich)., rhizoma
EMA/HMPC/604599/2012 Page 4/9



Kim HS, Choi CH, Kwon HK, Kim Bl. Combined inhibitory effect of Curcuma xanthorrhiza extract and
xylitol on Streptococcus mutans and Actinomyces viscosus. Key Enginering Materials 2007, 342-
343:861-864

Kim SH, Hong KO, Chung W-Y, Hwang JK and Park KK. Abrogation of cisplatin-induced hepatoxicity in
mice by xanthorrhizol is related to its effect on the regulation of gene expression. Toxicol and Applied
Pharmacol 2004, 196:346-355

Kim SH, Hong KO, Hwang JK and Park K-K. Xanthorrhizol has a potential to attenuate the high dose
cisplatin-induced nephrotoxicity in mice. Food and Chemical Toxicology 2005, 43:117-222

Kuttan R, Sudheeran PC, Josph CD. Turmeric and curcumin as topical agents in cancer therapy. Tumori
1987, 73(1):29-31

Lechtenberg M, Quandt B and Nahrstedt A. Quantitative determination of curcuminoids in Curcuma
rhizomes and rapid differentiation of Curcuma domestica Val. and Curcuma xanthorrhiza Roxb. by
capillary electrophoresis. Phytochemical Analysis 2004, 15:152-158

Lee LY, Shim JS, Rukayadi Y, Hwang JK. Antibacterial activity of xanthorrhizol isolated from Curcuma
xanthorrhiza Roxb. Against foodborne pathogens. J of Food Protection 2008, 71(9):1926-1930

Lee SK, Hong CH, Huh SK, Kim SS, Oh OJ, Min HY, Park KK, Chung WY, Hwang JK. Suppressive effect
of natural sesquiterpenoids on inducible cyclooxygenase (COX-2) and nitric oxide synthase (iNOS)
activity in mouse macrophage cells. J of Env Path Tox and Onc 2002, 21(2):141-148

Leiherer A, Mundlein A, Drexel H. Phytochemicals and their impact on adipose tissue inflammation and
diabetes. Vascular Pharmacology 2013, 58:3-20

Li N, Chen X, Liao J, Yang G, Wang S, Josephson Y et al. Inhibition of 7,12-dimethylbenz-
[a]Janthracene (DMBA)-induced oral carcinogenesis in hamsters by tea and curcumin. Carcinogenesis
2002, 23(8):1307-1313

Lim CS, Jin, DQ, Mok H, Oh SJ, Lee JU, Hwang JK, Ha I, Han JS. J of Neuroscience Res 2005, 82:831-
838

Lin SC, Lin CC, Lin YH, Supriyatna S, Teng CW. Protective and therapeutic effects of Curcuma
xanthorrhiza on hepathotoxin-induced liver damage. Am J Chin Med 1995, 23:243-54

Linn SC, Teng CW, Lin CC, Lin YH, Supriyatna S. Protective and Therapeutic Effect of the Indonesian
Medicinal Herb Curcuma xanthorrhiza on 3-D-Galactosamine-induced Liver Damage. Phytotherapy
Research 1996, 10(2):131-135

Liu JY, Lin SJ, Lin JK. Inhibitory effects of curcumin on protein kinase C activity induced by 12-O-
tetradecanoylphorbol-13-acetate in NIH 3T3 cells. Carcinogenesis 1993, 14:857—-861

Lukita-Admadja W, Ito Y, Baker GL, McCuskey RS. Effect of curcuminoids as anti-inflammatory agents
on the hepathic microvascular response to endotoxin. Shock 2002, 17:399-403

Mustafa RA, Hamid AA, Mohamed S and Bakar FA. Total phenolic compounds, flavonoids and radical
scavenging activity of 21 selected tropical plants. Journal of Food Science C: food chemistry 2010,
75(1):28-34

National Toxicology Program (NTP). Toxicology and Carcinogenesis Studies of Turmeric Oleoresin (Cas
No. 8024-37-1) (Major Component 79%-85% Curcumin, Cas No. 458-37-7) in F344/N Rats and
B6C3F; Mice (Feed Studies). Technical Report Series No. 427, NIH Publication No. 93-3158. U.S.

List of references supporting the assessment of Curcuma xanthorrhiza Roxb. (C.
xanthorrhiza D. Dietrich)., rhizoma
EMA/HMPC/604599/2012 Page 5/9



Department of Health and Human Services, Public Health Service, National Institutes of Health,
Research Triangle Park, NC 1993

Nurfina AN, Reksohadiprodjo MS, Timmerman H, Jenie UA, Sugiyanto D, Van Der Goot H. Synthesis of
some symmetrical curcumin derivatives and their antiinflammatory activity. Europ J Med Chem 1997,
32:321-328

Oh HI, Shim JS, Gwon SH, Kwon HJ, Hwang JK. The effect of xanthorrhizol on the expression of matrix
metalloproteinase-1 and Type-I procollagen in ultraviolet-irradiated human skin fibroblasts. Phytother
Res 2009, 23:1299-1302

Ozaki Y, Liang OB. Cholagogic action of the essential oil obtained from Curcuma xanthorrhiza ROXB.
Japanese Soc of Pharmacognosy 1988, 42(4):257-263

Ozaki Y. Antiinflammatory effect of Curcuma xanthorrhiza ROXB and its active principles. Chem Pharm
Bull 1990, 38(4):1045-1048

Pandji C, Grimm C, Wray V, Witte L, Proksch P. Insecticidal constituents from four species of the
Zingiberaceae. Phytochemistry 1993, 34(2):415-419

Park JH, Park KK, Kim MJ, Hwang JK, Park SK, Chung WY. Cancer chemoprotective effects of Curcuma
xanthorrhiza. Phytother Res 2008, 22:695-698

Prucksunand C, Indrasukhsri B, Leethochawalit M, Hungspreugs K. Phase Il clinical trial on effect of the
long turmeric (Curcuma longa Linn) on healing of peptic ulcer. Southeast Asian J Trop Med Public
Health 2001, 32(1):208-215

Rao DS, Sekhara NC, Satyanarayana MN, Srinivasan M. Effect of curcumin on serum and liver
cholesterol levels in the rat. J Nutr 1970, 100(11):1307-15

Raghavendra RH, Naidu KA. Spice active principles as the inhibitors of human platelet aggregation and
thromboxane biosynthesis. Prostaglandins, Leukotrienes and Essential Fatty Acids 2009, 81:73-78

Rasyid A, Rahman A, Jaalam K, Lelo A. Effect of different curcumin dosages on human gall bladder.
Asia Pacific J Clin Nutr 2002, 11(4):314-318

Ravindranath V, Chandrasekhara N. Absorption and tissue distribution of curcumin in rats. Toxicology
1980, 16:259-65

Ravindranath V, Chandrasekhara N. Metabolism of curcumin — studies with [*H]curcumin. Toxicology
1982, 22:337-44

Reprotox 2012 AR 27/31

Romiti N, Tongiani R, Cervelli F, Chieli E. Effects of curcumin on P-glycoprotein in primary cultures of
rat hepatocytes. Life Sci 1998, 62:2349-2358

Rukayadi Y, Hwang JK. In vitro activity of xanthorrhizol against Streptococcus mutans biofilms. Letters
in Applied Microbiology 2006, 42:400-404

Rukayadi Y, Hwang JK. In vitro anti-Malassezia activity of xanthorrhizol isolated from Curcuma
xanthorrhiza Roxb. Letters in Applied Microbiology 2006, 44:126-130

Rukayadi Y, Hwang JK. In vitro antimycotic activity of xanthorrhizol isolated from Curcuma
xanthorrhiza Roxb. against opportunistic filamentous fungi. Phytother Res 2007, 21:434-438

List of references supporting the assessment of Curcuma xanthorrhiza Roxb. (C.
xanthorrhiza D. Dietrich)., rhizoma
EMA/HMPC/604599/2012 Page 6/9



Rukayadi Y, Han S, Yong D, Hwang JK. In vitro activity of xanthorrhizol against Candida glabrata, C.
guilliermondii and C. parapsilosis biofilms. Medical Mycology 2011, 49:1-9

Rukayadi Y, Lee K, Lee MS, Yong D, Hwang JK. Synergistic anticandidal activity of xanthorrhizol in
combination with ketoconazole or amphotericin B. FEMS Yeast Res 2009, 9:1302-1311

Rukayadi Y, Yong D, Hwang JK. In vitro anticandidal activity of xanthorrhizol isolated from Curcuma
xanthorrhiza Roxb. J of Antimicrobial Chemotherapy 2006, 57:1231-1234

Rukuyadi Y, Hwang JK. Effect of coating the wells of a polysterene microtiter plate with xanthorrhizol
on the biofilm formation of Streptococcus mutans. J Basic Microbiol 2006, 46(5):410-415

Ruslay S, Abas F, Shaari K, Zainal Z, Maulidiani, Sirat H, Israf DA, Lajis NH. Characterization of the
components present in the active fractions of health gingers (Curcuma xanthorrhiza and Zingiber
zerumbet) by HPLC-DAD-ESIMS. Food Chemistry 2007, 104:1183-1191

Saokaew S, Suwankesawong W, Permsuwan U, Chaiyakunapruk N. Safety of herbal Products in
Thailand. An analysis of reports in the Thai Health Porduct Vigilance Center Database from 2000-2008.
Drug Safety 2011, 34(4):339-350

Saraf AS. Applications of novel drug delivery system for herbal formulations. Fitoterapia 2010, 81:680-
689

Sarkar FH, Li Y, Wan GZ, Padhye S. Lesson Learned from Nature for the Development of Novel Anti-
Cancer Agents: Implication of Isoflavone, Curcumin, and their Synthetic Analogs. Curr Pharm Des
2010, 16(16):1801-1812

Seetharam KA, Pasricha JS. Condiments and contact dermatitis of the finger-tips. Indian Jounal of
Dermatology, Venereology and Leprology 1987, 53:325-328.

Shalini VK, Srinivas L. Lipid peroxide induced DNA damage: protection by turmeric (Curcuma longa).
Mol Cell Biochem 1987, 77(1):3-10

Sharma RA, Steward WP and Gescher AJ. Pharmacokinetics and pharmacodynamics of curcumin. Adv
Exp med Biol 2007, 595:453-470

Shoba G, Joy D, Joseph T, Majeed M, Rajendran R, Srinivas PS. Influence of piperine on the
pharmacokinetics of curcumin in animals and human volunteers. Planta Med 1998, 64(4):353-356

Siegers CP, Deters M, Strubelt O, Hansel W. Choleretic properties of different curcuminoids in the rat
bile-fistula model. Pharm Pharmacol Lett 1997, 7:87-89

Singh A, Singh SP, Bamezai R. Postnatal modulation of hepatic biotransformation system enzymes via
translactational exposure of F1 mouse pups to turmeric and curcumin. Cancer Lett 1995, 96:87-93

Sony KB, Rajan A, Kuttan R. Reversal of aflatoxin induced liver damage by turmeric and curcumin.
Cancer letters 1992, 66:115-121

Spelman K, Aldag R, Hamman A, Kwasnik EM, Mahendra MA, Obasi TM, Morse J, Williams EJ.
Traditional herbal remedies that influence cell adhesion molecule activity (review). Phytother Res 2011,
25:473-483

Subba RD, Chandra SN, Satyanarayana MN, Srivasan M. Effect of curcumin on serum and liver
cholesterol in the rat. J Nutrition 1970, 100:1307-1315

Suksamrarn A, Eiamong S, Piyachaturawat P, Charoenpiboonsin J. Phenolic diarylheptanoids from
Curcuma xanthorrhiza. Phytochemistry 1994, 36(6):1505-1508

List of references supporting the assessment of Curcuma xanthorrhiza Roxb. (C.
xanthorrhiza D. Dietrich)., rhizoma
EMA/HMPC/604599/2012 Page 7/9



Tanaka S, Yoichi S, Matumoto M, Morimoto k, Akimoto N, Honda G, et al. Potential immunosuppressive
and antiinflammatory activities of Malaysian medicinal plants characterized by reduced cell surface
expression of cell adhesion molecules. Phytother Res 2001, 15(8):681-686

Uehara S, Yasuda I, Akiyama K, Morita H, Takeya K, Itokawa H. Diarylheptanoids from rhizomes of
Curcuma xanthorrhiza and Alpina officinarum. Chem Pharm Bull 1987, 35(8):3298-3304

Uehara S, Yasusa I, Takeya K, Itokawa H, litaka Y. New bisabolane sesquiterpenoids from the
rhizomes of Curcuma xanthorrhiza (Zingiberaceae). Chem Pharm Bull 1990, 38(1):261-263

van Wyk BE, Wink M. Medicinal plants of the World. Timber Press, 2004, 118, 359-360

Vijayalaxmi. Genetic effects of turmeric and curcumin in mice and rats. Mutation Res 1980, 79:125-
132

Volak LP, Hanley MJ, Masse G, Hazarika S, Harmatz JS, Badmaev V, et al. Effect of a herbal extract
containing curcumin and piperine on midazolam, flurbiprofen and paracetamol (acetaminophen)
pharmacokinetics in healthy volunteers. Br J Clin Pharmacol 2013, 75(2):450-462

Wagner H, Wiesenauer M. Phytotherapie. Gustav Fisher, Verlag, Stuttgart 1995

Wahlstrom B, Blennow G. A study on the fate of curcumin in the rat. Acta Pharmacol Toxicol 1978, 43:
86-92

Wichtl M, Bisset G, editors. Herbal drugs and Phytopharmaceuticals. CRC Press,1994

Wichtl M. Teedrogen und Phytopharmaka. 4™ ed. Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart
2002, 45-47

Yamazaki M, Maebayashi Y, Ilwase N, Kaneko T. Studies on pharmacologically active principles from
Indonesian crude drugs. |. Principle prolonging pentobarbital-induced sleeping time from Curcuma
xanthorrhiza Roxb. Chem Pharm Bull 1988, 36:2070-2074

Yamazaki M, Maebayashi Y, Iwase N, Kaneko T. Studies on pharmacologically active principles from
Indonesian crude drugs. Il. Hypothermic principle from Curcuma xanthorrhiza Roxb. Chem Pharm Bull
1988, 36:2075-2078

Yanti, Rukuyadi Y, Lee K, Han S, Hwang JK. Anti-biofilm activity of xanthorrhizol isolated from
Curcuma xanthorrhiza Roxb. Against bacterial biofilms formed by saliva and artificial multi-species oral
strains. Food Sci Biotechnol 2009, 18(2):556-560

Yasni S, Imaizumi K, Sugano M. Effects of an Indonesian medicinal plant, Curcuma xanthorrhiza Roxb.,
on the level of serum glucose and triglyceride, fatty acid desaturation and bile excretion in
Streptozotocin-induced diabetic rats. Agric Biol Chem 1991, 55(12):3005-3010

Yasni S, Imaizumi K, Sin K, Sugano M, Nonaka G, Sidik. Identification of an active principle in essential
oils and hexane-soluble fractions of Curcuma xanthorrhiza ROXB. Showing triglyceride-lowering action
in rats. Food Chem Toxic 1994, 32(3):273-278

Yasni S, Yoshie K, Oda H, Sugano M, Imaizumi K. Dietary Curcuma xanthorrhiza Roxb. Increases
mitogenic responses of splenic lymphocytes in rats and alters populations of the lymphocytes in mice. J
Nutr Sci Vitaminol 1993, 39:345-354

Yegnanarayan R, Saraf AP, Balwani JH. Comparison of anti-inflammatory activity of various extracts of
Curcuma longa (Linn). Indian J Med Res 1976, 64:601-608

List of references supporting the assessment of Curcuma xanthorrhiza Roxb. (C.
xanthorrhiza D. Dietrich)., rhizoma
EMA/HMPC/604599/2012 Page 8/9



Zwaving JH, Bos R. Analysis of the essential oils of five Curcuma species. Flavour and Fragrance
Journal 1992, 7:19-22

http://www.fda.gov/Food/IngredientsPackagingLabeling/GRAS/default.htm

References consulted but not included in the AR:

Bundy R, Walker AF, Middelton RW, Booth J. Turmeric Extract May Improve Irritable Bowel Syndrome
Symptomology in Otherwise Healthy Adults: A Pilot Study. J Altern Complement Med 2004, 10(6):
1015-1018

Wichtl M Wirkung von Curcuma xanthorrhiza. Deutsche Apotheker Zeitung 1991, 13:609

List of references supporting the assessment of Curcuma xanthorrhiza Roxb. (C.
xanthorrhiza D. Dietrich)., rhizoma
EMA/HMPC/604599/2012 Page 9/9



