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ackground & Aims: Familial adenomatous polyposis
FAP) is an autosomal-dominant disorder characterized by
he development of hundreds of colorectal adenomas and
ventual colorectal cancer. Regression of adenomas in this
yndrome occurs with the administration of nonsteroidal
nti-inflammatory drugs and cyclooxygenase-2 inhibitors,
ut these compounds can have considerable side effects.
e evaluated the efficacy of the combination of diet-

erived nonprescription supplements curcumin and quer-
etin to regress adenomas in patients with FAP. Methods:
ive FAP patients with prior colectomy (4 with retained
ectum and 1 with an ileal anal pouch) received curcumin
80 mg and quercetin 20 mg orally 3 times a day. The
umber and size of polyps were assessed at baseline and
fter therapy. The Wilcoxon signed-rank test was used to
etermine differences in the number and size of polyps.
reatment side effects and medication compliance also
ere evaluated. Results: All 5 patients had a decreased
olyp number and size from baseline after a mean of 6
onths of treatment with curcumin and quercetin. The
ean percent decrease in the number and size of polyps

rom baseline was 60.4% (P < .05) and 50.9% (P < .05),
espectively. Minimal adverse side effects and no labora-
ory abnormalities were noted. Conclusions: The combina-
ion of curcumin and quercetin appears to reduce the
umber and size of ileal and rectal adenomas in patients
ith FAP without appreciable toxicity. Randomized con-

rolled trials are needed to validate these findings.

amilial adenomatous polyposis (FAP) is an autosomal-
dominant form of hereditary colorectal cancer caused by

ermline mutation of the Adenomatous Polyposis Coli gene
ocated on chromosome 5q21.1 FAP is characterized by the
evelopment of hundreds of colorectal adenomas in adoles-
ence.2 Nearly all affected individuals will develop colorec-
al cancer by the 6th decade of life if prophylactic colectomy
s not performed.2

Regression of adenomatous polyps in FAP was first noted
n a case series by Waddell et al3 in 1983. These investi-
ators described decrease in adenomas with sulindac, a
onsteroidal anti-inflammatory drug. Subsequently, this

bservation was confirmed by randomized controlled stud-
es with sulindac4 and with celecoxib, a selective inhibitor
f cyclooxygenase 2.5 Although effective in adenoma regres-
ion, cyclooxygenase 1 and 2 inhibitors possess side effects
hat limit the use of these drugs as true chemopreventive
gents.

Curcumin is the major yellow pigment extracted from
urmeric, the powdered root of the herb Curcuma longa.
urcumin long has been used as a spice in Asia and is
onsidered a safe food additive.6 In murine models, this
gent shows preventive activity in the initiation and pro-
ression stages of colorectal carcinogenesis.6 Also, several
eports using this compound in patients with colorectal
ancer, and high risk for premalignant conditions, have
timulated interest in curcumin as a chemopreventive
gent.7,8 In patients with advanced colorectal malignancy
efractory to standard chemotherapy, 5 of 15 individuals
iven daily oral curcumin had stable disease at 4 months of
ollow-up evaluation.8 Also, histologic improvement of pre-
ancerous lesions in patients taking this agent was noted in
of 2 patients with resected bladder cancer, 2 of 7 with oral

eukoplakia, 1 of 6 with gastric intestinal metaplasia, and 2
f 6 with Bowen’s disease.

Quercetin belongs to a group of plant-derived polyphe-
olic substances known as flavonoids, recognized for their
ntioxidant properties. Rich sources of quercetin include
nions, red wine, green tea, and St. John’s wort. Quercetin
ppears to inhibit cell growth of human colon cancer cell
ines9 and colorectal neoplasia development in murine mod-
ls.10,11

Because cell culture and animal evidence of chemopre-
entive activity exists against colorectal neoplasia for both
urcumin and quercetin, each with potentially different
echanisms of action, these compounds were used together.
herefore, we evaluated the effectiveness and toxicity of the

Abbreviation used in this paper: FAP, familial adenomatous polyp-
sis
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ombination of curcumin and quercetin to regress intestinal
denomas in 5 patients with FAP.

Methods
Patients

Five white FAP patients with previous colectomy, 4 with
leorectal anastomosis and 1 with ileoanal pull through with ileal
nal pouch, were enrolled in the study. Patients were recruited
rom the Cleveland Clinic in Weston, Florida. Inclusion criteria
ere patients with FAP who had undergone colectomy with

etained rectum or ileal pouch who had 5 or more adenomas.
xclusion criteria included the use of nonsteroidal anti-inflam-
atory drugs for more than 1 week over the prior 3 months. The

tudy was approved by the Cleveland Clinic Institutional Review
oard, and informed consent was obtained from the patients.

Study Design

Participants were examined by flexible sigmoidoscopy
sing an Olympus flexible sigmoidoscope (Olympus, Melville,
Y) before administration (0 mo) and at 3-month intervals

range, 3–9 mo) after the initiation of treatment with curcumin
nd quercetin. The number and size of polyps were evaluated at
ach visit. Also, at each endoscopy examination, 2 polyps were
ampled for histology with care taken not to remove the polyps.
o effort was made to clear the rectum of polyps by polypectomy

r excisional biopsy procedure. One observer (M.C.C.) performed
ll assessments. The endoscopist counted the total number of
olyps in the entire circumference of the rectum from the ileo-
ectal anastomosis to the anal verge or in the ileoanal pouch. The
iameter of the largest polyp was measured in millimeters, with
graduated scale passed through the sigmoidoscopy biopsy chan-
el.

Each patient received curcumin 480 mg and quercetin 20 mg
rally 3 times a day using Oxy-Q tablets (Farr Laboratories, Santa
larita, CA). Also, patients were instructed not to take nonste-

oidal anti-inflammatory drugs during this trial. Patient compli-
nce with drug administration was assessed by tablet count and
onthly telephone contact. Safety was monitored by monthly

elephone interviews and at follow-up visits. In addition, com-

able 1. Demographic Characteristics of Study Patients

Patient Age, y Sex, M/F
Surgical
status

Baseline
number of

polyps

Baseline
size of

the largest
polyp, mm

1 49 F IAP (15) 4
2 21 M IRA 45 8
3 51 F IRA 11 4
4 54 M IRA 5 4
5 22 M IRA 15 5

OTE. Parentheses indicate ileal polyps.
AP, total proctocolectomy with ileoanal pouch; IRA, colectomy with
leorectal anastomosis.
lete blood count was obtained and levels of glucose, blood urea s
itrogen, serum creatinine, serum electrolytes, and bilirubin were
easured at each visit. Adverse events were graded in accordance
ith the Common Toxicity Criteria of the National Cancer In-

titute.12

Statistical Analysis

The outcome variables analyzed were the number and size
f polyps at the end of treatment. In addition, the percentage
hange from baseline in the number and size of polyps was
valuated. Mean, standard deviation, median, and range were
eported where appropriate. Hypothesis testing was performed by

ilcoxon signed-rank test (pair analysis) using STATA 8.0 sta-
istical software (STATA Corporation, College Station,TX).

Results
Clinical Effect

Table 1 shows the demographic characteristics of
he study patients. Four of the patients had colectomy with
leorectal anastomosis and retained rectum and 1 had proc-
ocolectomy with an ileoanal pouch. All patients had 5 or
ore polyps at baseline. Patients were treated for a mean of
months of therapy (range, 3–9 mo). Patient 1 was found

o be noncompliant with scheduled treatment doses be-
ween 3 and 6 months of therapy. After re-instruction of the
atient concerning the medication schedule, she was con-
inued on therapy for an additional 3 months (months 6–9).
atient 5 was lost to follow-up evaluation after 3 months of
reatment.

Figure 1 shows the polyp number for the 5 patients over
he course of treatment with curcumin and quercetin. A
ecrease in polyp number from baseline was noted in 4 of 5
atients at 3 months and 4 of 4 patients at 6 months of
reatment. Of note, polyp number in patient 1 paralleled
edication compliance with resolution of polyps after 3
onths, recrudescence of polyps between 3 and 6 months

medication noncompliance), and regression again by 9
onths. Figure 2 shows representative endoscopic photo-

raphs of the retained rectum of patient 3 before and after
reatment with curcumin and quercetin.

The mean decrease in polyp number from baseline with
reatment was 60.4% (P � .043) (Table 2). The mean
ecrease in polyp size from baseline with treatment was
0.9% (P � .039).

Adverse Effects and Compliance

Few adverse side effects were reported with combi-
ation treatment with curcumin and quercetin. One patient
eported a grade 1 episode of nausea and sour taste that
ccurred for 1–2 hours after pill ingestion and abated after

days without recurrence. One patient had a grade 1
elf-limited episode of loose stools for 5 days during the

tudy period. Abnormalities in laboratory study results were
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ot noted in any patient with curcumin and quercetin
reatment. The compliance with scheduled drug doses by
ill count was 92% (excluding the 3- to 6-month period for
atient 1).

Discussion
In this study combination therapy with curcumin

nd quercetin appeared effective in reducing the number
nd size of adenomatous polyps in both the retained rectum
nd ileoanal pouch of patients with FAP with prior colec-
omy. Evidence of ileal adenoma regression is of clinical
mportance because recent reports highlight a risk for ade-
oma and adenocarcinoma development in the ileal
ouch.13 Of note, patient 1 developed an increase in polyp
umber between 3 and 6 months. Investigation revealed
atient noncompliance with treatment dosing during this
eriod. With re-establishment of compliance between 6 and
months, the polyp number again decreased. Curcumin, a

ood spice, is used commonly in Asian meal preparation and
s considered to have an absence of side effects.14,15 Also,
uercetin, a dietary-derived supplement, has a dearth of
eported adverse effects, although limited experience with
his agent exists.16 In contrast, agents previously shown to

igure 1. Polyp number after treatment with curcumin and quercetin.
, Patient 1; �, patient 2; ‘, patient 3; *, patient 4; ●, patient 5.

igure 2. Endoscopic photographs of the retained rectal segment o

efore treatment, patient 3 had 11 adenomas averaging 4 mm in size. (B
egress colorectal adenomas in FAP patients, including su-
indac and cyclooxygenase-2 inhibitors, have defined toxic-
ties. During this trial of curcumin and quercetin, study
atients had virtually no adverse events and no perturba-
ions in laboratory values.

Findings of adenoma regression in FAP patients with
urcumin are consistent with the effect of this agent in
nimal studies of colorectal carcinogenesis. In azoxymeth-
ne-induced murine models, curcumin inhibited the inci-
ence and multiplicity of colonic adenocarcinomas15 and
denomas.17 Inhibition of colonic neoplasia was noted in
oth the initiation and promotion/progression phase of
olon carcinogenesis.18 Some similar studies have been pub-
ished with quercetin.10,11 Also, in the murine model of
AP (Min mouse) curcumin significantly decreased tumor
ormation by 64%.19 Few clinical trials of curcumin or
uercetin exist. Sharma et al8 treated 15 patients with
dvanced colorectal cancer refractory to standard chemo-
herapy with curcumin for up to 4 months and reported
adiographically stable disease in 5 patients for 2–4 months
f therapy.

The putative anticancer mechanisms of curcumin in-
lude up-regulation of carcinogen-detoxifying enzymes
uch as glutathione S-transferases,20 antioxidation,21 and
uppression of the isoenzyme cyclooxygenase-2.22 In a
hase I clinical trial, orally administered curcumin pro-
uced a 57%–62% decrease in inducible prostaglandin
2 levels as measured in blood leukocytes.23 Of interest,
n association between adenoma regression in FAP pa-
ients and prostaglandin levels has been noted in several
ecent studies of colorectal mucosal prostanoids after
ulindac treatment.24

The potential anticarcinogenic mechanisms of quercetin
re less well understood. Of interest, flavonoid compounds
re able to target the function of ras gene products.25

uercetin specifically inhibits p21-Ras expression in hu-
an colon cancer cell lines and in primary colorectal can-

ers.26

ent 3 before and during treatment with curcumin and quercetin. (A)
f pati

) At 3 months of treatment, the rectum was polyp free.
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In summary, the potential use of curcumin and quercetin
s chemopreventive agents against colorectal neoplasia is
upported by animal studies and this human observational
ata. However, these findings need validation in a random-
zed, double-blind, placebo-controlled trial.

References
1. Kinzler KW, Nilbert MC, Su LK, et al. Identification of FAP locus

genes from chromosome 5q21. Science 1991;253:661–665.
2. Bussey HJR. Familial polyposis coli. Family studies, histopathol-

ogy, differential diagnosis, and results of treatment. Baltimore:
Johns Hopkins University Press, 1975.

3. Waddell WR, Loughry RW. Sulindac for polyposis of the colon.
J Surg Oncol 1983;24:83–87.

4. Giardiello FM, Hamilton SR, Krush AJ, et al. Treatment of colonic
and rectal adenomas with sulindac in familial adenomatous pol-
yposis. N Engl J Med 1993;328:1313–1316.

5. Steinbach G, Lynch PM, Phillips RKS, et al. The effect of cele-
coxib, a cyclooxygenase-2 inhibitor, in familial adenomatous pol-
yposis. N Engl J Med 2000;342:1946–1952.

6. Aggarwal BB, Kumar A, Bharti AC. Anticancer potential of curcumin:
preclinical and clinical studies. Anticancer Res 2003;23:363–398.

7. Cheng AL, Hsu CH, Lin JK, et al. Phase I clinical trial of curcumin,
a chemopreventive agent, in patients with high risk or premalig-
nant lesions. Anticancer Res 2001;21:2895–2900.

8. Sharma RA, McLelland HR, Hill KA, et al. Pharmocodynamic and
pharmacokinetic study of oral Curcuma extract in patients with
colorectal cancer. Clin Cancer Res 2001;7:1894–1900.

9. Hosokawa N, Hosokawa Y, Sakai T, et al. Inhibitory effect of quer-
cetin on the synthesis of a possible cell-cycle related 17 KDa protein
in human colon cancer cells. Int J Cancer 1990;45:1119–1124.

0. Deschner EE, Ruperto J, Wong G, et al. Quercetin and rutin as
inhibitors of azoxymethanol-induced colonic neoplasia. Carcino-
genesis 1991;12:1193–1196.

1. Deschner EE, Ruperto JF, Wong GY, et al. The effect of dietary
quercetin and rutin on AOM-induced acute colonic epithelial abnor-
malities in mice fed a high-fat diet. Nutr Cancer 1993;20:199–204.

2. Cancer Therapy Evaluation Program. Common toxicity criteria.
Bethesda, MD: National Cancer Institute, 1998.

3. James W, McGannon EA, Church JM. Incidence of neoplastic
polyps in the ileal pouch of patients with FAP after restorative
proctocolectomy. Dis Colon Rectum 1998;41:552–556.

4. National Toxicology Program (NTP). Toxicology and carcinogenesis
studies of tumeric oleoresin (CAS No. 8024-37-1) in F344/N rats
and B6C3F1 mice. Research Triangle, NC: NTP Technical Report
Series, No 427, 1993.

5. Rao CV, Rivenson A, Simi B, et al. Chemoprevention of colon
carcinogenesis by dietary curcumin, a naturally occurring plant

able 2. Effect of Curcumin and Quercetin on Polyp Number

Mean (SD)

Polyp number
Baseline 23.7 (18.6)
Treatment 7.2 (6.8)

Polyp size (mm)
Baseline 5.3 (2.3)
Treatment 2.7 (.9)

P values determined by Wilcoxon signed-rank test.
phenolic compound. Cancer Res 1995;55:259–266.
6. Quercetin. 2003 PDR for nonprescription drugs and dietary supple-
ments. PDRhealth. Available at: http://www.pdrhealth.com/drug.

7. Pereira MA, Grubbs CJ, Barnes LH, et al. Effects of the phyto-
chemicals, curcumin and quercetin, upon azosymethane-induced
colon cancer and 7,12-dimethylbenz (a) anthracene-induced
mammary cancer in rats. Carcinogenesis 1996;17:1305–1311.

8. Kawamori T, Lubet R, Steele VE, et al. Chemopreventive effect of
curcumin, a naturally occurring anti-inflammatory agent, during
the promotion/progression stages of colorectal cancer. Cancer
Res 1999;59:597–601.

9. Mahmoud NN, Carothers AM, Grunberger D, et al. Plant phenolics
decrease intestinal tumors in an animal model of familial adeno-
matous polyposis. Carcinogenesis 2000;21:921–927.

0. Piper JT, Singhal SS, Salameh M, et al. Mechanisms of anticar-
cinogenic properties of curcumin: the effect of curcumin on glu-
tathione linked detoxification enzymes in rat liver. Int J Biochem
Cell Biol 1998;30:445–456.

1. Jovanovic SV, Steenken S, Boone CM, et al. H-atom transfer is a
preferred antioxidant mechanism of curcumin. J Am Chem Soc
1998;121:9677–9681.

2. Plummer SM, Holloway KA, Manson MM, et al. Inhibition of
cyclooxygenase 2 expression in colon cells by the chemopreven-
tive agent curcumin involves inhibition of NF-kB activation via the
NIK/IKK signaling complex. Oncogene 1999;18:6013–6020.

3. Sharma RA, Euden SA, Platton SL, et al. Phase I clinical trial of
oral curcumin: biomarkers and systemic activity and compliance.
Clin Cancer Res 2004;10:6847–6854.

4. Giardiello FM, Casero RA, Hamilton SR, et al. Prostanoids, orni-
thine decarboxylase and polyamines in primary chemoprevention
of familial adenomatous polyposis. Gastroenterology 2004;
126:425–431.

5. Kuo ML, Yang NC. Reversion of v-H-ras-transformed NIH 3T3 cells
by apigenin through inhibiting mitogen activated protein kinase
and its downstream oncogenes. Biochem Biophys Res Commun
1995;212:767–775.

6. Ranelletti FO, Maggiano N, Serra FG, et al. Quercetin inhibits
p21-RAS expression in human colon cancer cell lines and in
primary colorectal. Int J Cancer 2002;85:438–445.

Address requests for reprints to: Francis M. Giardiello, MD, Johns
opkins Hospital, 1830 East Monument Street, Baltimore, Maryland
1205; Fax: (410) 614-8337
Supported in part by the John G. Rangos, Sr. Charitable Foundation,

he Clayton Fund, and National Institutes of Health grants K07
A092445, CA 53801, and P50 CA 62924-10. The drug for this trial
as provided by the manufacturer, Farr Laboratories. Daniel A.
hoskes is a Consultant for Farr Laboratories, which made the sup-
lement used in the study.

Polyp Size

nge of
olyps

Percent
reduction from

baseline P valuea

1–45
2–19 60.4 .043

4–8
2–4 50.9 .039
and

Ra
p

1

The authors thank Linda Welch for technical support.


	Combination Treatment With Curcumin and Quercetin of Adenomas in Familial Adenomatous Polyposis
	Methods
	Patients
	Study Design
	Statistical Analysis

	Results
	Clinical Effect
	Adverse Effects and Compliance

	Discussion
	References


