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Anti-inflammatory Options:

VIOXX and other Selective COX-2 Inhibitors v Natural Agents

David M. Brady, ND, DC, CCN, DACBN
Cristiana Paul, M.S.

Question: How does the controversy about Vioxx, and other selective COX-2 inhibiting anti-inflammatory medications,
change the recommendations on the use of anti-inflammatory agents?

Answer: It does not change the recommendations on the
use of natural anti-inflammatory agents, such as high-
bioflavonoid botanicals (i.e., Zingiberer officinale,
Curcuma longa, Salix nigra/alba, Boswellia serrata, etc.),
bioflavonoids (i.e., quercetin, rutin, hesperidin, etc.), prote-
olytic enzymes (i.e., trypsin, chymotrypsin, etc.) and
essential fatty acids (i.e., EPA, DHA, GLA, etc.), other than
reinforcing and supporting their efficacy as better alterna-
tives in the management of many chronic inflammatory
conditions. The recent news on pharmaceutical selective
COX-2 inhibitors confirms previous research, which
pointed to problems such as hyper-coagulation and hyper-
tension arising from inhibiting COX-2 selectively (without
inhibiting COX-1). See abstracts below.

Some important facts about natural anti-inflammatory
compounds:

1. Natural anti-inflammatory compounds do not act as
selective COX-2 inhibitors. They constitute an
array of compounds that have a combination effect
of inhibiting both COX-2 and COX-1, in addition
to the LOX and phosholipase A2 enzymes. It is
important that they also inhibit COX1 to some
degree because this provides a mild blood thinning
effect, counteracting the blood clotting effect of

Motrin), but they have many additional benefits and
do not promote G.I. bleeding.

Natural anti-inflammatory agents may be a better
choice for blood thinning than aspirin, which acts
predominantly as a selective COXI inhibitor.
Aspirin binds to the platelets in an irreversible man-
ner, with serious risk of bleeding in case of
overdose, and strong GI side-effects. This is not the
case with the natural anti-inflammatory agents.

Natural anti-inflammatory compounds prevent the
expression of “inducible” COX-2 caused by oxida-
tive stress, due to the potent antioxidant effect of
many of these compounds.

Proteolytic enzymes help reduce acute and chronic
inflammation in ways unrelated to COX inhibition,
such as the molecular debribement of the chemo-
taxis-promoting  protein  fragments  and
inflammatory mediators liberated from injured
cells. These enzymes also have additional anti-
thrombotic and anti-inflammatory effects.

Please see the table below for a more complete under-

standing

the differences between the compounds

mentioned above.

Anti- Reduce Anti- Other Increases

inflammatory COX1 COX2 inducible LOX oxidant anti- Gl clotting and

compounds inhibition | inhibition | COX2 inhibition | effect |inflammatory| side effects|  blood
expression effects pressure

Natural proteolytic

anti-inflammatory,  mild yes yes yes yes enzyme unlikely No

compounds actions

NSAID’s

(Naproxen, yes yes no no no no yes No

Motrin)

Selective COX-2

inhibitors (Vioxx, no yes no no no no mild Yes

Celebrex, Bextra

Aspirin yes very mild no no no no strong No

COX-2 inhibition. In this sense, they act similar to
non-selective  NSAID’s (such as Naproxen,

In addition to using natural anti-inflammatory com-
pounds, it is important to emphasize correcting other
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aspects of the inflammatory process with nutritional and
preventive methods, including:

1. The various causes of inflammation (infections,
leaky gut, toxic metals, diabetes, oxidative stress,
etc.)

2. Imbalances in the body stores of EPA/DHA/GLA
versus AA, which are the substrates of the COX1 &
2 enzymes

3. Suboptimal adrenal production of cortisol due to
chronic stress.

CONCLUSION:

It should be stressed that natural anti-inflammatory com-
pounds do not have the pro-clotting effects of selective
COX-2 inhibitors and have a milder blood thinning effect
than aspirin. They reduce inflammation effectively, and are
unlikely to cause GI side-effects.
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SUPPORTING ABSTRACTS:

Selective cyclooxygenase-2 (COX-2) inhibitors and
potential risk of cardiovascular events. Mukherjee D.
Biochem Pharmacol. 2002 Mar 1;63(5):817-21. Division

of Cardiology, University Hospital, University of Michigan
Health System, B1-F245, 1500 East Medical Center Drive,
Ann Arbor, MI 48103-0022, USA

“Selective cyclooxygenase-2 (COX-2) inhibitors were
developed as a response to the gastrointestinal toxicity of
conventional nonsteroidal anti-inflammatory agents
(NSAIDs). However, COX-2 inhibitors decrease vascular
prostacyclin (PGI(2)) production and may disrupt the
homeostatic mechanisms that limit the effects of platelet
activation. Basic and clinical data raise concerns about a
potential prothrombotic effect of this class of drugs. The
widespread popularity of these agents mandates their
prospective evaluation in patients with cardiovascular dis-
eases or who are at risk for cardiovascular events”.

Effect of CSIs (cyclooxygenase-2 selective inhibitors) on
blood pressure. Johnson DL, Hisel TM, Phillips BB.
University of Iowa Hospitals and Clinics, Iowa City, 1A,
USA.

OBJECTIVE: To evaluate the effect of cyclooxygenase-
2 selective inhibitors (CSIs) on blood pressure. DATA
SOURCES: Clinical literature accessed through MED-
LINE (1966-May 2002). Key search terms included
COX-2 selective inhibitors; anti-inflammatory agents, non-
steroidal; celecoxib; rofecoxib; and hypertension. DATA
SYNTHESIS: Data from prospective studies on the effects
of CSIs on blood pressure are conflicting. Several studies
have reported increased blood pressure as an adverse effect
of CSIs. CONCLUSIONS: Additional studies are needed
to evaluate the effects of CSIs on blood pressure. CSIs
should be used with caution in hypertensive patients and
blood pressure monitored closely if a CSI is indicated.

Spontaneous reports of hypertension leading to hospi-
talisation in association with rofecoxib, celecoxib,
nabumetone and oxaprozin. Brinker A, Goldkind L,
Bonnel R, Beitz J. Division of Drug Risk Evaluation,
Office of Drug Safety, Center for Drug Evaluation and
Research, Food and Drug Administration, Rockville, Mary-
land 20875, USA. brinkera@cder.fda.gov.

BACKGROUND AND OBJECTIVE: Data on file with
the US FDA, and other published studies, suggest that the
selective cyclo-oxygenase (COX)-2 inhibitor NSAID rofe-
coxib has a greater hypertensive adverse effect than other
NSAIDs, including celecoxib. In this study we describe a
pharmacoepidemiologic analysis of spontaneous adverse
event reports of acute, clinically serious hypertension (as
defined by hospitalisation) reported in association with
rofecoxib, celecoxib, nabumetone and oxaprozin. The
objective of this analysis is to assess whether postmarket-
ing data are consistent with results of clinical trials. We also
collapse cases into series for the identification of possible
risk factors for clinically severe, NSAID-associated hyper-
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tension. METHODS: Domestic (US) cases of apparently
unconfounded, acute hypertension leading to hospitalisa-
tion were collected and reviewed from the spontaneous
adverse events database of the FDA for rofecoxib, cele-
coxib, nabumetone and oxaprozin for the initial 3 years of
marketing. Drug use data for the same intervals enabled
calculation of reporting rates. RESULTS: In an analysis of
reporting rates, hospitalisation for acute blood pressure
(BP) elevation was reported more frequently (3.8-fold) for
rofecoxib compared with celecoxib. A total of 34 cases are
collapsed into case series. No cases were identified for
either nabumetone or oxaprozin. Inspection of reviewed
cases for celecoxib and rofecoxib suggest that these
patients (average age 72 years) were potentially high-risk
candidates for NSAID therapy. DISCUSSION AND CON-
CLUSION: During early marketing, hospitalisation for
acute BP elevation appears to have been reported more fre-
quently for rofecoxib compared with celecoxib. This is
consistent with clinical trial data on file with the FDA, and
other published studies that found rofecoxib to have a
greater effect on BP than other NSAIDs, including cele-
coxib. This finding may be particularly relevant in older
patients given the prevalence of hypertension and cardio-
vascular disease in this age group.

REFERENCES:

1. Ammon HP, Safayhi H . Mechanism of antiinflammatory actions of cur-
cumine and boswellic acids. J Ethnopharmacol. 1993 Mar; 38(2-3): 113-9.

2. Safayhi H, Mack T .Boswellic acids: novel, specific, nonredox inhibitors of
S-lipoxygenase. J Pharmacol Exp Ther. 1992 Jun; 261(3): 1143-6.

3. Ammon HP, Mack T . Inhibition of leukotriene B4 formation in rat peri-
toneal neutrophils by an ethanolic extract of the gum resin exudate of
Boswellia serrata. Planta Med. 1991 Jun; 57(3): 203-7.

4. Safayhi H, Sailer ER . Mechanism of 5-lipoxygenase inhibition by acetyl-
11-keto-beta-boswellic acid. Mol Pharmacol. 1995 Jun; 47(6): 1212-6.

5. Huang MT, Badmaev V . Anti-tumor and anti-carcinogenic activities of
triterpenoid, beta-boswellic acid. Biofactors. 2000; 13(1-4): 225-30.

6.  Ammon HP. Boswellic acids (components of frankincense) as the active
principle in treatment of chronic inflammatory diseases Wien Med Wochen-
schr 2002;152(15-16):373-8

7. Wallace JM. Nutritional and botanical modulation of the inflammatory cas-
cade—eicosanoids, cyclooxygenases, and lipoxygenases—as an adjunct in
cancer therapy. Integr Cancer Ther. 2002 Mar; 1(1): 7-37; discussion 37.

8. Kiuchi F, Iwakami S . Inhibition of prostaglandin and leukotriene biosyn-
thesis by gingerols and diarylheptanoids. Chem Pharm Bull (Tokyo). 1992
Feb; 40(2): 387-91.

9. Koo KL, Ammit AJ. Gingerols and related analogues inhibit arachidonic
acid-induced human platelet serotonin release and aggregation. Thromb
Res. 2001 Sep 1; 103(5): 387-97.

10.  Nurtjahja-Tjendraputra E . Effective anti-platelet and COX-1 enzyme
inhibitors from pungent constituents of ginger. Thromb Res. 2003; 111(4-
5): 259-65.

11. Surh YJ. Anti-tumor promoting potential of selected spice ingredients with
antioxidative and anti-inflammatory activities: a short review. Food Chem
Toxicol 2002 Aug;40(8):1091-7

12.  Murakami A, Takahashi D . Zerumbone, a Southeast Asian ginger
sesquiterpene, markedly suppresses free radical generation, proinflamma-
tory protein production, and cancer cell proliferation accompanied by
apoptosis: the alpha,beta-unsaturated carbonyl group is a prerequisite. Car-
cinogenesis. 2002 May; 23(5): 795-802.

13. Murakami A, Hayashi R . Suppression of dextran sodium sulfate-induced
colitis in mice by zerumbone, a subtropical ginger sesquiterpene, and nime-

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

sulide: separately and in combination. Biochem Pharmacol. 2003 Oct 1;
66(7): 1253-61.

Lumb AB. Effect of dried ginger on human platelet function. Thromb
Haemost. 1994 Jan; 71(1): 110-

Janssen PL, Meyboom S . Consumption of ginger (Zingiber officinale
roscoe) does not affect ex vivo platelet thromboxane production in humans.
Eur J Clin Nutr. 1996 Nov; 50(11): 772-4.

Verma SK, Singh J . Effect of ginger on platelet aggregation in man. Indian
J Med Res. 1993 Oct; 98: 240-2.

Srivastava KC. Effect of onion and ginger consumption on platelet throm-
boxane production in humans. Prostaglandins Leukot Essent Fatty Acids.
1989 Mar; 35(3): 183-5.

Bierhaus A, Zhang Y . The dietary pigment curcumin reduces endothelial
tissue factor gene expression by inhibiting binding of AP-1 to the DNA and
activation of NF-kappa B. Thromb Haemost. 1997 Apr; 77(4): 772-82.
Shah BH, Nawaz Z . Inhibitory effect of curcumin, a food spice from
turmeric, on platelet-activating factor- and arachidonic acid-mediated
platelet aggregation through inhibition of thromboxane formation and Ca2+
signaling. Biochem Pharmacol. 1999 Oct 1; 58(7): 1167-72.

Srivastava KC, Bordia A . Curcumin, a major component of food spice
turmeric (Curcuma longa) inhibits aggregation and alters eicosanoid metab-
olism in human blood platelets. Prostaglandins Leukot Essent Fatty Acids.
1995 Apr; 52(4): 223-7.

Ammon HP, Safayhi H . Mechanism of antiinflammatory actions of cur-
cumine and boswellic acids. J Ethnopharmacol. 1993 Mar; 38(2-3): 113-9.
Goel A, Boland CR . Specific inhibition of cyclooxygenase-2 (COX-2)
expression by dietary curcumin in HT-29 human colon cancer cells. Cancer
Lett. 2001 Oct 30; 172(2): 111-8.

Surh YJ. Anti-tumor promoting potential of selected spice ingredients with
antioxidative and anti-inflammatory activities: a short review. Food Chem
Toxicol 2002 Aug;40(8):1091-7

Surh YJ, Chun KS . Molecular mechanisms underlying chemopreventive
activities of anti-inflammatory phytochemicals: down-regulation of COX-2
and iNOS through suppression of NF-kappa B activation. Mutat Res 2001
Sep 1;480-481:243-68

Sharma RA, Ireson CR . Effects of dietary curcumin on glutathione S-trans-
ferase and malondialdehyde-DNA adducts in rat liver and colon mucosa:
relationship with drug levels. Clin Cancer Res. 2001 May; 7(5): 1452-8.
Rao CV, Kawamori T . Chemoprevention of colonic aberrant crypt foci by
an inducible nitric oxide synthase-selective inhibitor. Carcinogenesis. 1999
Apr; 20(4): 641-4.

Pendurthi UR, Williams JT . Inhibition of tissue factor gene activation in
cultured endothelial cells by curcumin. Suppression of activation of tran-
scription factors Egr-1, AP-1, and NF-kappa B. Arterioscler Thromb Vasc
Biol. 1997 Dec; 17(12): 3406-13

Satoskar RR, Shah SJ . Evaluation of anti-inflammatory property of cur-
cumin (diferuloyl methane) in patients with postoperative inflammation. Int
J Clin Pharmacol Ther Toxicol. 1986 Dec; 24(12): 651-

Thamlikitkul V, Bunyapraphatsara N . Randomized double blind study of
Curcuma domestica Val. for dyspepsia. Med Assoc Thai. 1989 Nov; 72(11):
613-20.

Kobayashi T, Hashimoto S . Curcumin inhibition of Dermatophagoides
farinea-induced interleukin-5 (IL-5) and granulocyte macrophage-colony
stimulating factor (GM-CSF) production by lymphocytes from bronchial
asthmatics. Biochem Pharmacol. 1997 Oct 1; 54(7): 819-24.

Ram A, Das M. Curcumin attenuates allergen-induced airway hyperrespon-
siveness in sensitized guinea pigs. Biol Pharm Bull. 2003 Jul; 26(7):
1021-4.

Masuda T, Hidaka K. Chemical studies on antioxidant mechanism of cur-
cuminoid: analysis of radical reaction products from curcumin.

Kapoor S, Priyadarsini KI. Protection of radiation-induced protein damage
by curcumin. Biophys Chem. 2001 Aug 30; 92(1-2): 119-26.

Sun YM, Zhang HY . Theoretical elucidation on the antioxidant mechanism
of curcumin: a DFT study. Org Lett. 2002 Aug 22; 4(17): 2909-11.

Masuda T, Toi Y . Structural identification of new curcumin dimers and
their contribution to the antioxidant mechanism of curcumin. J Agric Food
Chem. 2002 Apr 24; 50(9): 2524-30.

Luo F, Huang R . Protective effect and mechanism of pretreatment with cur-
cumin on infectious brain edema in rats. Zhonghua Er Ke Za Zhi. 2003
Dec; 41(12): 940-4

Aleksandrov PN, Speranskaia TV. Effect of rutin and esculamine on mod-

Nutritional Perspectives: Journal of the Council on Nutrition of the American Chiropractic Association

April 2009

o

35



54027Apr09.gxd

3/18/09 9:02 AM Page 36

Anti-inflammatory Options

—p—

38.

39.
40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

36

els of aseptic inflammation] Farmakol Toksikol. 1986 Jan-Feb;49(1):84-6.
Guardia T, Rotelli AE . Anti-inflammatory properties of plant flavonoids.
Effects of rutin, quercetin and hesperidin on adjuvant arthritis in rat. Far-
maco. 2001 Sep;56(9):683-7.

Olszanecki R, Gebska A . Flavonoids and nitric oxide synthase. J Physiol
Pharmacol. 2002 Dec;53(4 Pt 1):571-84.

Kiho T, Usui S . Rutin found in tomatoes inhibits AGE’s:Tomato Paste
Fraction Inhibiting the Formation of Advanced Glycation End-products.
Vadas P, Stefanski E. Potential therapeutic efficacy of inhibitors of human
phospholipase A2 in septic shock. Agents Actions. 1986 Nov;19(3-4):194-
202.

Gryglewski RJ, Korbut R . On the mechanism of antithrombotic action of
flavonoids. Biochem Pharmacol. 1987 Feb 1;36(3):317-22.

Swies J, Robak J. Antiaggregatory effects of flavonoids in vivo and their
influence on lipoxygenase and cyclooxygenase in vitro. Pol J Pharmacol
Pharm. 1984 Sep-Oct;36(5):455-63.

Aleksandrov PN, Speranskaia TV . Effect of rutin and esculamine on mod-
els of aseptic inflammation]. Farmakol Toksikol. 1986 Jan-Feb;49(1):84-6
Guardia T, Rotelli AE . Anti-inflammatory properties of plant flavonoids.
Effects of rutin, quercetin and hesperidin on adjuvant arthritis in rat. Far-
maco. 2001 Sep;56(9):683-7.

Formica JV, Regelson W. Review of the biology of Quercetin and related
bioflavonoids. Food Chem Toxicol. 1995 Dec; 33(12): 1061-80.
Stefanescu M, Matache C . Modulation of cell adhesion by tyrosine kinases
and phosphatases inhibitors. Roum Arch Microbiol Immunol. 1997 Jan-
Jun; 56(1-2): 3-15.

Fitzpatrick DF, Hirschfield SL . Endothelium-dependent vasorelaxing activ-
ity of wine and other grape products. Am J Physiol. 1993 Aug; 265(2 Pt 2):
H774-8.

Otsuka H, Inaba M. Histochemical and functional characteristics of
metachromatic cells in the nasal epithelium in allergic rhinitis: studies of
nasal scrapings and their dispersed cells. J Allergy Clin Immunol. 1995 Oct;
96(4): 528-36.

Pearce FL, Befus AD, Bienenstock J. Mucosal mast cells. III. Effect of
quercetin and other flavonoids on antigen-induced histamine secretion from
rat intestinal mast cells. J Allergy Clin Immunol. 1984 Jun; 73(6): 819-23
Middleton E Jr, Drzewiecki G. Flavonoid inhibition of human basophil his-
tamine release stimulated by various agents. Biochem Pharmacol. 1984
Nov 1; 33(21): 3333-8.

Kimata M, Shichijo M . Effects of luteolin, quercetin and baicalein on
immunoglobulin E-mediated mediator release from human cultured mast
cells. Clin Exp Allergy. 2000 Apr; 30(4): 501-8.

O’Prey J, Brown J .Effects of dietary flavonoids on major signal transduc-
tion pathways in human epithelial cells. Biochem Pharmacol. 2003 Dec 1;
66(11): 2075-88.

Thuillier P, Brash AR . Inhibition of peroxisome proliferator-activated
receptor (PPAR)-mediated keratinocyte differentiation by lipoxygenase
inhibitors. Biochem J. 2002 Sep 15; 366(Pt 3): 901-10.

Inhibitory effect of flavonoids on low-density lipoprotein peroxidation cat-
alyzed by mammalian 15-lipoxygenase.

Miodini P, Fioravanti L . The two phyto-oestrogens genistein and quercetin
exert different effects on oestrogen receptor function. Br J Cancer. 1999
Jun; 80(8): 1150-5.

Koga T, Meydani M. Effect of plasma metabolites of (+)-catechin and
quercetin on monocyte adhesion to human aortic endothelial cells. Am J
Clin Nutr. 2001 May; 73(5): 941-8.

de Whalley CV, Rankin SM . Flavonoids inhibit the oxidative modification
of low density lipoproteins by macrophages. Biochem Pharmacol. 1990 Jun
1; 39(11): 1743-50.

Teixeira S. Bioflavonoids: proanthocyanidins and quercetin and their poten-
tial roles in treating musculoskeletal conditions. J Orthop Sports Phys Ther.
2002 Jul; 32(7): 357-63.

Lo AH, Liang YC . Carnosol, an antioxidant in rosemary, suppresses
inducible nitric oxide synthase through down-regulating nuclear factor-kap-
paB in mouse macrophages. Carcinogenesis. 2002 Jun;23(6):983-91.

Chan MM, Ho CT . Effects of three dietary phytochemicals from tea, rose-
mary and turmeric on inflammation-induced nitrite production. Cancer Lett.
1995 Sep 4;96(1):23-9.

Huang MT, Ho CT . Inhibition of skin tumorigenesis by rosemary and its
constituents carnosol and ursolic acid. Cancer Res. 1994 Feb 1;54(3):701-8.
Wargovich MJ, Woods C . Herbals, cancer prevention and health. J Nutr.
2001 Nov;131(11 Suppl):3034S-6S

65.

66.

67.

68.

69.

70.

71.

72.

73.

75.

76.

71.

78.

79.

80.

81.

82.

Singletary K, MacDonald C . Inhibition by rosemary and carnosol of 7,12-
dimethylbenz[a]anthracene (DMBA )-induced rat mammary tumorigenesis
and in vivo DMBA-DNA adduct formation. Cancer Lett. 1996 Jun
24;104(1):43-8.

Singletary K, MacDonald C . Inhibition by rosemary and carnosol of 7,12-
dimethylbenz[a]anthracene (DMBA )-induced rat mammary tumorigenesis
and in vivo DMBA-DNA adduct formation. Cancer Lett. 1996 Jun
24;104(1):43-8.

Kosaka K, Yokoi T.Carnosic acid, a component of rosemary (Rosmarinus
officinalis L.), promotes synthesis of nerve growth factor in T98G human
glioblastoma cells.

Danilenko M, Wang X . Carnosic acid and promotion of monocytic differ-
entiation of HL60-G cells initiated by other agents. J Natl Cancer Inst. 2001
Aug 15;93(16):1224-33.

Valenzuela A, Sanhueza J . Cholesterol oxidation: health hazard and the role
of antioxidants in prevention. Biol Res. 2003;36(3-4):291-302.

Debersac P, Vernevaut MF . Effects of a water-soluble extract of rosemary
and its purified component rosmarinic acid on xenobiotic-metabolizing
enzymes in rat liver. Food Chem Toxicol. 2001 Feb;39(2):109-17.
Singletary KW, Rokusek JT . Tissue-specific enhancement of xenobiotic
detoxification enzymes in mice by dietary rosemary extract. Plant Foods
Hum Nutr. 1997;50(1):47-53.

Singletary KW. Rosemary extract and carnosol stimulate rat liver glu-
tathione-S-transferase and quinone reductase activities. Cancer Lett. 1996
Feb 27;100(1-2):139-44.

Del Campo J, Amiot MJ. Antimicrobial effect of rosemary extracts. J Food
Prot. 2000 Oct;63(10):1359-68

Culpitt SV, Rogers DF . Inhibition by red wine extract, resveratrol, of
cytokine release by alveolar macrophages in COPD. Thorax. 2003 Nov;
58(11): 942-6.

Cavallaro A, Ainis T . Effect of resveratrol on some activities of isolated
and in whole blood human neutrophils. Physiol Res. 2003; 52(5): 555-62.
Ignatowicz E, Baer-Dubowska W. Resveratrol, a natural chemopreventive
agent against degenerative diseases. Pol J Pharmacol. 2001 Nov-Dec;
53(6): 557-69.

Bertelli AA, Baccalini R . Resveratrol inhibits TNF alpha-induced endothe-
lial cell activation. Therapie. 2001 Sep-Oct; 56(5): 613-6.

Manna SK, Mukhopadhyay A. Resveratrol suppresses TNF-induced activa-
tion of nuclear transcription factors NF-kappa B, activator protein-1, and
apoptosis: potential role of reactive oxygen intermediates and lipid peroxi-
dation. 1: J Immunol. 2000 Jun 15; 164(12): 6509-19.

Tsai SH, Lin-Shiau SY . Suppression of nitric oxide synthase and the down-
regulation of the activation of NFkappaB in macrophages by resveratrol. Br
J Pharmacol. 1999 Feb; 126(3): 673-80.

Pace-Asciak CR, Hahn S . The red wine phenolics trans-resveratrol and
quercetin block human platelet aggregation and eicosanoid synthesis: impli-
cations for protection against coronary heart disease. Clin Chim Acta. 1995
Mar 31; 235(2): 207-19.

Sadik CD, Sies H . Inhibition of 15-lipoxygenases by flavonoids: structure-
activity relations and mode of action. Biochem Pharmacol. 2003 Mar 1;
65(5): 773-81.

FitzGerald GA, Patrono C. The coxibs, selective inhibitors of cyclooxyge-
nase-2. N Engl J Med. 2001 Aug 9;345(6):433-42

De Caterina R, Zampolli A. From asthma to atherosclerosis—5-lipoxyge-
nase, leukotrienes, and inflammation. N Engl J Med. 2004 Jan 1;350(1):4-7

Nutritional Perspectives: Journal of the Council on Nutrition of the American Chiropractic Association

o

Vol. 32, No. 2



