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IN HYPERCHOLESTEROLEMIC SUBJECTS
James M. Roza, CN; Zheng Xian-Liu. PhD; Najla Guthrie

Context • Preliminary studies have suggested that both citrus

flavonoids and palm tocotrienols reduce cholesterol levels in

laboratory animals.

Objective • To examine the eftect of these nutrients in combi-

nation on blood levels of cholesterol and related cardiovascular

disease risk factors.

Design • Two open-label studies and 1 double-blind study are

reported.

Setting • Outpatient clinical research setting.

Patients • Three groups (n^ l̂O. n=10. n=120) of hypercholes-

terolemic men and women (cholesterol levels >230 mg/dL)

between the ages of 19 and 65 years were recruited.

Intervention • Subjects were randomized to consume either

270 mg citrus flavonoids plus 30 mg tocotrienols (S) or placebo

(P) daily for a period of 4 weeks (group 1 IGl] and group 2

|G2]) or 12 weeks (group 3 [G3j).

Main Outcome Measures • Measurements of fasting levels of

blood cholesterol, low-density lipoprotein (I.DL), high-density

lipoprotein (HDL), and triglycerides were made at baseline and

4 weeks (all groups) and at 8 weeks and 12 weeks (G3).

Results • Daily treatment with S significantly improved cardio-

vascular parameters compared to P in all groups. Significant

reductions were shown in total cholesterol (20%-30%), LDL

(19%-27%). apolipoprotein B (21%). and trigiycerides (24%-

34%). HDL levels remained unchanged in GI and G2 but

increased 4% (nonsignificant) in G3 and was accompanied by a

significant increase in apolipoprotein Al (5%). {Altern Ther

Health Med. 2007;13(6):44-48.)
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C
ardiovascular disease is the number one cause of

death in America. According to the American Heart

Association, approximately 20% of Americans have

high blood cholesterol.' Lowering blood cholesterol

is an advised strategy to help reduce the risk of car-

diovascular disease. The National Heart, Lung, and Blood

Institute recently revised their guidelines for healthy cholesterol

and triglyceride levels for the US population (Table 1).- By lower-

ing the cut-ofF point for total and low-density lipoprotein (LDL)

cholesterol, these recommendations suggest a need for greater

focus by the US population on reducing and maintaining healthy

cholesterol and triglyceride levels.

A number of epidemiological studies provide evidence that

consumption of fruit and vegetables is associated with reduced risk

of cardiovascular disease.̂  This cardioprotective effect is thought to

be due, at least in part, to minor components of fruit and vegetables

called flavonoids.' Previous studies have shown that flavonoids and

limonoids from citrus, as well as unextracted citrus juices, have

cholesterol-lowering properties.'" In a human liver cell line

(HepG2), principal flavanones from oranges and grapefi'uit, hes-

peretin and naringenin. both reduced the medium content of apoli-

poprotein B, the main protein component of LDL, with ICg^

concentrations 43.0 and 48.5 mg/mL medium, respectively.^ A

more pronounced reduction of medium apolipoprotein B in HepG2

cells has been observed for a principal citrus limonoid, limonin

(IC^Q 20.5 mg/mL),'-' and especially for polymethoxyflavones

(PMFs) from tangerines, tangeretin (ICJJQ 2.5 mg/mL)."

In animal experiments, citrus flavonoids alone or in combi-

nation with limonoids also produced hypolipidemic responses in

vivo." In hamsters fed a hypercholesterolemic diet for 5 weeks,

dietary supplementation with 0.1%-!% citrus PMFs containing
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TABLE 1 Cholesterol and Triglyceride Guidelines'

Total Cholesterol Level

<200 mg/dL

200-239 mg/dL

^240 mg/dL

LDL Cholesterol Level

<100 mg/dL

100-129 mg/dL

130-159 mg/dL

160-189 mg/dL

^ 190 mg/dL

HDL Cholesterol Level

<40 mg/dL

40-59 mg/dL

260 mg/dL

Triglyceride Level

< 150 mg/dL

150-199 mg/dL

^ 0 0 mg/dL

Total Cholesterol Category

Desirable

Borderline high

High

LDL Cholesterol Category

Optimal

Near optimal

Borderline high

High

Very high

HDL Cholesterol Category

A major risk liiitor for heart disease

Adequate

Considered protective against heart disease

TViglyceride Category

Optimal

Borderline high

High

"LDL indicates low-density lipoprotein; HDL. high-density hpoprotein

largely tangeretin significantly reduced serum total and Hpopro-

tein cholesterol as well as serum triacylglycerols.' Consistent with

these findings, improvement of blood lipid profile was also

observed in animal studies and in human trials using citrus

juices."' In casein-fed rabbits, orange juice and grapefruit juice

reduced LDL cholesterol by 43% and 32%. respectively.' In moder-

ately hyperchotesterolemic human subjects, the inclusion of 3

glasses of orange juice per day for 4 weeks increased HDL choles-

terol by 21% and reduced the LDL/HDL cholesterol ratio by 16%.*

In addition to lowering blood lipids. citrus PMFs have been

shown to exert other biological activities that could potentially

reduce the risk of heart disease. Recent studies show that PMFs

strongly inhibit early stages of inflammation by reducing the

release of inflammatory cytokines from stimulated human

monoeytes" and possess anti-hypertensive effects in animals.'"

Hypertension is known as an important risk factor for heart dis-

ease, and chronic systemic inflammation has been identified as a

factor in the early stages of atherosclerotic lesion formation."

PMFs also may have other cardioprotective properties, as related

flavonoids are known to improve endothelial function by increas-

ing nitric oxide-dependent vasodilation.'^

Tocotrienols are natural analogues of vitamin F found

mainly in palm oil and cereal grains. Numerous laboratory and

clinical studies have shown tocotrienols to possess cholesterol-

lowering effects—chiefly via a suppression of cholesterol synthe-

sis in the liver."" Recent cell-culture studies have established that

tocotrienols reduce medium content of apolipoprotein B.'*

Substantial cholesterol-lowering and anti-atherogenic responses

also have been observed in animals fed tocotrienol-supplemented

diets.''' The evidence for the cholesterol-lowering effect of tocot-

rienols in humans is less clear, with some trials showing a signifi-

cant reduction of LDL cholesterol and related cardiovascular risk

factors'"'' and others showing no effect.'"

Tocotrienols, like PMFs, have been shown to produce car-

dioprotective effects beyond their lipid-lowering action.''^^' They

are known to have strong antioxidant properties and therefore

may protect LDL from oxidation and subsequent formation of

atherosclerotic plaque.'"^" Recent reports have demonstrated

that dietary tocotrienol supplements prevent development of

high blood pressure in rats'" and that the ability of tocotrienols

to prevent formation of atherosclerotic lesions may be via inhibi-

tion of monocyte adherence to the vascular endothelium.'^^"

OBJECTIVE

in this study, we assessed the cholesterol-reducing effects of

a combination of PMFs (270 mg/d) and tocotrienols (30 mg/d)

in 3 groups of hypercholesterolemic subjects (n=:10, n=10.

n=120). The selection of this combination was based on previous

in vitro and in vivo research that demonstrated its effectiveness

in improving lipid profiles.

PARTICIPANTS

Male and female adults between the ages of 19 and 65 years

were recruited and provided informed consent. All work was

done at the Universities of Guelph and Western Ontario in accor-

dance with ethical treatment of human subjects in clinical

research. Inclusion criteria called for total cholesterol levels

above 230 mg/dL and LDL >155 mg/dL. Subjects were asked to

limit alcohol intake to no more than 2 drinks per day, and alco-

hol consumption was monitored at each visit. All subjects had to

be statin-free prior to participating. Those on cholesterol-lower-

ing medications were required to undergo a 6-week washout

period prior to supplementation.

Three groups of subjects were recruited through the use of

advertisements and referrals made by general practitioners.

TABLE 2 Participant Characteristics

Group 1

(n=10),

6 males.

Characteristic 4 females

Age (y)

Height (cm)

Weight (kg) 86.3±12.5

Body mass index

(kg/m=) 28.8±4.6

Group 2

(n=10).

7 males,

3 females

80.8±10.9

274±1.8

Group 3

(n=120)

S=30.

P=30*

48.1±13.8

169.9110.2

82.9118.4

28.7±5.5

*S indicates 270 mg citrus flavonoids plus 30 mg tocotrienols; P indicates placebo.

Citrus Flavonoids and 'rocolriennis for Hypercholesterolemia ALTERNATIVE THERAPIES, N O V / D E C 2007, VOL 13, NO. 6 45



Participant characteristics are listed in Table 2. Participants in

group 1 (n=10) and group 2 (n=10) received the supplement

combination in an open-label fashion. Participants in group 3

(n=120) were randomized to receive either the supplement com-

bination or a matching placebo in double-blind fashion.

Participants in group 3 were part of a larger crossover design

study that is ongoing. The first phase is reported here, with the

full study results to follow in a future report. A dietary question-

naire was not included as part of this study but will be used in

future investigations.

DESIGN/METHODS

Participants were asked to consume a combination of PMFs

(270 mg/d) and tocotrienots (30 mg/d) (S) or a placebo (P) for

12 weeks (150 mg BID). Following informed consent and practi-

cal instructions on how to include supplements in a normal diet,

blood samples (30 mL) were obtained from a forearm vein at

baseline (all groups), week 4 (all groups), week 8 (group 3), and

week 12 (group 3) after fasting. Total and HDL cholesterol and

triglycerides were measured in whole plasma using enzymatic

timed-endpoint methods (Cholesterol Kit K603-100. BioVision.

Mountain View, California) in the Clinical Biochemistry

Laboratory ofthe London Health Science Centre. The concentra-

tion of LDL cholesterol was calculated. Plasma concentrations of

apolipoprotein B and apolipoprotein Al were analyzed immu-

nonephelometrically (BNII System. Dada-Behring Canada Inc,

Mississauga. Ontario. Canada).

Statistical analysis was by analysis of variance with Dunnett's

post-test. Data are reported as mean ± standard deviation.

SAFETY/MAXIMUM TOLERATED DOSE

Prior to the PMF and tocotrienol group studies, an animal

study was conducted to evaluate the highest effective dose of a

combination of PMF and tocotrienols. Three groups (n-3) of

mice were fed semi-purified diet containing 5% corn oil and a

combination of PMFs and tocotrienols at 4 different levels (0.5%,

1.0%, 2.0%, and 4.0%). The animals were followed for 5 weeks

and observed for signs of toxicity, such as weight loss and inactiv-

ity. For each group, all animals were necropsied at termination,

and tissues were examined grossly under a dissecting microscope

for abnormalities. Liver, spleen, and kidney sections were exam-

ined histologically for signs of toxicity. Body weight, food con-

sumption, and histological results indicate that the maximum

tolerated dose ofthe supplement in the diet is 1.0%.

RESULTS

In group 1, 4 weeks of open-label treatment with the supple-

ment combination resulted in a significant reduction in levels of

total cholesterol (-25%), LDL cholesterol (-19%). and triglycerides

(-24%). HDL levels were unchanged (Table 3. Figure 1).

In group 2, 4 weeks of open-label treatment with the supple-

ment combination resulted in significant reductions in total cho-

lesterol (-20%), LDL (-22%), apolipoprotein B, an important

structural protein of LDL (-21%), and triglycerides (-28%).

Additionally, subjects in group 2 showed a significant 5% increase

in apolipoprotein Al. an important structural protein of HDL,

but no significant change in HDL levels (Table 3, Figure 1).

In group 3, 12 weeks of double-blind, placebo-controlled

treatment resulted in significant reductions in total cholesterol

(-30%), LDL (-27%). and triglycerides (-34%). In addition. HDL

levels increased 4% (ns), resulting in a 29% improvement in the

LDL:HDL ratio (Table 4, Figure 1).

CONCLUSIONS

Approximately 80% ofthe body's cholesterol is produced by

the liver. As a result, many patients find that attention to diet

and exercise are not enough to keep cholesterol levels in a healthy

range. This has led to a dramatic increase in prescriptions for

drugs known as statins (eg. HMG-CoA reductase inhibitors).

Statins are effective at lowering total cholesterol and LDL choles-

terol levels, but they have been associated with certain negative

side effects, including muscle and liver damage.^'^^ Statins are

also known to reduce tissue levels of coenzyme Q|p—a crucial

cofactor for heart muscle contractile function." Disillusioned

TABLE 3 Open Label Groups (Groups 1 and 2)—Changes in Cholesterol, Triglyceride, and Apolipoprotein Levels After 4 Weeks of Supplementation*

Variable

Total cholesterol (mg/dL)

LDL-C (mg/dL)

HDL-C (mg/dL)

Total triglycerides (mg/dL)

Apo A-1 (g/L)

ApoB(g/L)

Group 1

Pre

266.82 ± 34.80

181.75130.94

42.54 ± n.6O

96.68 ±19.34

N/A

N/A

Post

201.08 ±27.07t

146.95 ± 27.07t

42.54 ± 11.60

73.47119.34t

N/A

N/A

Group 2

Pre

255.61 ± 35.96

197.60 ±34.03

42.92 ± 9.67

7734129.78

49.5015.8

51.82 ±6.96

Post

205.34118.95+

154.29 116.63t

44.U8 1 8.51

55,41 ± 13.64t

51.8216.19

40.9914.25

*LDL-C indicates low-density bpoprotein cholesterol; HDL-C hi^-density Upoprotein cholesteroi; Apo A-1. apolipoprotein A-l; Apo B. apoiipoprotein B; N/A, not applicable.

tSignificantly different between baseline (pre) and week 4 (post).
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FIGURE 1 Change in Cholesterol and Triglyceride Levels—All Groups*

*TC indicates total tholesterol; LDL. low-density lipoprotein; TG. triglycerides;

Cil, group 1 change at 4 weeks;C2,group2changeat4 weeks; G3. group!!

change al 12 weeks.

with some of these potential side effects and the high cost of sta-

tins, cholesterol-conscious consumers are increasingly looking

for alternatives,

PMFs are a subclass of citrus bioflavonoids. including nobi-

letin and tangeretin. that are distinguished by an extra methyl

group. Both nobiletin and tangeretin have been studied for their

anti-inflammatory and hypocliolesterolemic effects. '̂ Mechanistic

studies have shown these PMFs to lower LDL levels by inhibiting

the synthesis of both apolipoprotein B and triglycerides.^'^"

Apolipoprotein B and triglycerides are considered to be primary

"building blocks" ofthe LDL particle, with apolipoprotein B mak-

ing up almost 90% ofthe LDL cholesterol complex."^'

Palm tocotrienols are extracted from the fruit ofthe palm

tree nut and are naturally occurring antioxidant analogs of

tocopherols. a family of nutrients that includes natural Vitamin

E. Tocotrienols are known to possess potent antioxidant and

anti-inflammatory activity.-' In addition, tocotrienols are

known to regulate cholesterol production and exert a potent

hypocholesterolemic effect via suppression ofthe HMG-CoA

reductase enzyme.^"^' Unlike statin drugs, which reduce the

activity ofthe HMG-CoA reductase enzyme, however, tocot-

rienols appear to reduce total and LDL cholesterol levels by a

novel post-transcriptional mechanism that regulates the degra-

dation rate ofthe HMG-CoA reductase enzyme.-""

Other studies have demonstrated the antioxidant and anti-

inflammatory benefits of PMFs and locotrienols. and when com-

bined with the current findings of a significant and rcpeatable

reduction of total cholesterol, LDL cholesterol, and triglycerides,

they lend further support to the overall cardioprotective benefits

of these natural extracts. The results from this series of studies

and others" show that this combination of citrus PMFs plus

palm tocotrienols is a promising natural option for controlling

cholesterol and related cardiovascular risk factors in patients

with elevated cholesterol levels, lntegrative-minded physicians

and allied healthcare practitioners should consider this combina-

tion of fruit extracts to be a safe and efficacious option for pro-

moting cardiovascular wellness.

REFERENCES
1. American Heart Associalion. What Your Cholesterol Levels Mean, Available al; www,

americanhcart,or^presenter,jhtml?ideniitier=18,'!. Ai'ces-seti Aiigiisl 24,2IK17.

2. Your Guide to Lowering Your Cholesterol With TI.C Wasliington, IX': US Drpt irf" Healtli

and Human Services: 2005, NIH piibiication (HkW.ilj,

3. Cook NC, Samman S. Flavonoids—chemistry, metabolism, rardioproteclive effects,

and diciary sources./NuffBiofAfm, 1996;7{2);66-76.

TABLE 4 PJacebo-Controlled Group (Group 3)—Changes in Cholesterol and Triglyceride Levels After 12 Weeks ofSupplementation*

% change

Measure IVeatment Baseline 4 weeks 8 weeks 12 weeks A 0-12 weeks % change from P within group

Total cholesterol

Cmg/dL)

LDL-C (ing/dL)

Total triglycerides

(mg/dL)

HDL-C (mg/dL)

LDL:HDL ratio

P

S

P

s

p

s

p

s

p

s

287±33

293±32

204132

208±27

104±19

105±19

45±10

43±11

4.53

4.84

297±36

219±31

209±33

161±29

105±19

74±17

44±10

45±n

4,75

3,58

293±32

216±32

206±34

159±31

106±20

71±17

45±10

44±12

4.58

3.61

295±34

215±34

207±33

156±30

107±19

73±18

45110

45112

4.60

3.47

8

-78

3

-52

3

-32

NC

2

0.07

-1.37

-3a%t

-27%t

-34%t

4%

-30%t

•P indit iites placebo; S. supplement; LDL-C. low-density lipoprotein cholesterol; HDL-C. high-density lipoprotein cholesterol; NC. no change troiii

low-density lipopriilein; HDL, higli-tten.sity lipoprotein.

fSignilicanlly different from placebo. ^^,05,

tSignificantiy different within same group, Pi..O5.

+3%

-27%t

+1.7%

-25%t

+3%

-31%*

NC

+4%

+1.7%

•28%+

lasfliiif; Ll'l,,

Girus HIavonoids and Totolrienols for Hypercholesterolemia ALTERNATIVE THERAPIES. NOV/DEC 2007, VOL 13, NC ,̂ 6 47



4. Borradaile NM, Carroll KK. Kurowska EM. Regulation of HepG2 cell apolipoprotein B

metalxit^m hy the citnis llavaiumes hesperetin and naringenin. Upids. 1999::J4(G}:ri91-598.

fi. Kurowska tM. MantheyJA. Hasegawa S, Manners GD, Vandenberg TA. Cholesterol-

lowering effecis ot citrus juices, flavonoids and limonoids. Paper presented ai:

International Conference and F.xhibition on Nutraceuticals and Funclional Foods;

September 13-17,2000; Houston, TX.

Ii. Kurowska EM. Baiiti C, Hasegawa S, Manners GD. Regulation of Apo B production in

HepG2 cells by citrus limonoid.s. In: Berhow MA, Hasegawa S, eds. Citnis Limonoids:

Functional Chemicals in Agricultun and Foods. ACS Symposium Series, Washington, CD:

American Chemical Society: 2000:175-184.

7. Kurowska EM, Bonadaile NM, Hypocholesterolemic effects of dietary citrus juices in

rabbits. NU/»-RM.2000;20:121-129.

8. Kurowska EM, SpenceJD, Jordan.!, ei al. HDL-cholesterol-raising effect of orange juice

in subjeci.s with hypercholesterolemia./lm/C/(nA'u(r2000;72(5):1095-110a

9. Manthey JA, Guthrie N. Grohmann K. Biological properties of uitrus (iavonoids per-

taining lo cancer and inflammation. Cun Med Chem. 2000; 8(2): 135-153.

10. Kumamoto H, Matsubara Y, lizuka Y, Okamoto K, Yokoi K. Structure anii bypotensive

effect of fiavonoid glycouides in orange (Ciirus sinensis OSBECK) peelings. Agric Biol

Chem. 1986;50(3):781-783.

11. Kullo IJ, Gau GT, Tajik A). Novel risk factors for atherosclerosis. Ma^o Clin Proc.

2000;75(4):369-380.

12. Lemos VS, Freitas MR. Mnller B, Lino YD, Queiroga CE, Cortes SF. Dioclein, a new

nilric oxide-and endothelium-dependent vasodilator fiavonoid. EurJ Pharmacol

1999;3a6(l):4l-46.

13. Parker RA, Pearce BC, Clarit RW, Gordon DA, Wrigbt J]. Tocotrienols regulate choles-

terol production in mammalian cells by post-transcriptional suppression of 3-hydroxy-

3-metbylglutaryl-coenzyme A reductase./B/o/CAtm. 1993;2(i8{15):il 230-11238.

14. Guthrie N, Kurowska EM, Anti-cancer and cholesterol-lowering activities of tocot-

rienols. In: Wildman REC. ed. Handbook of Nutraceuticals and Funclional Foods. Boca

Raton, FL; CRC Press; 2000:269-280,

15. Black TM. Wang P, Maeda N. Coiemaii RA, Palm tocotrienols protect ApoE +/-mlce

from diet-induced alberoma formation./Wu/r.2000:130(10):2420-2426.

16. (Jureshi AA. Bradlow BA, Brace I., et al. Response of hypercholesterolemic subjects to

administration of tocotrienols. i//»yj. 1995:30(12):1171-]177,

17. Quereshi AA, Bradlow BA, Salser W.A. Brace LD. Novel tocotrienols of rice bran modu-

late cardiovascular disease risk parameters of bypercbolesterolemic humans. Ntitr

Biochem. 1997 ;8(5): 2 90-298.

18. Meiisink RP. van Houvelingen AC, Kroinhout D, Homstra (!. A vitamin E concentrate

rich in tocotrienols had no effect on serum lipids, lipoproteins, or platelel function in

men witb mildly elevated serum lipid concentrations. Am J Gin Nutr. 1999; 69(2): 213-219.

19. Newaz MA, Nawal NN. Effect of gamma-tocolrienol on blood pressure, lipid jjeroxida-

tion and total antioxidant status in spontaneously hypertensive rats (SHR). Clin Exper

Hypcrtens. 1999;21(8):1297-I313.

20. Tberiault A, Chao JT. Wang Q, Gapot A. Adeli K. Tocotrienol: a review of its therapeu-

tic potential. Clin Biochem. 1999;32(5}:309-319.

21. SmogorzewskiM.Tbemyopath)'ofstatinB.yROTNum2005;15(l):87-93.

22. Silver M, I.angsjoen P. Szalxi S, Patil H. Zelinger A. Effect of atorvastatin on left ven-

tricular diast otic function and ability of coenzyme QIO to reverse that dysftjnction, >4m

./Crtcrf/a/. 2OO4;94(l0):1306-131O.

23. Nawarskas JJ. HMG-CoA redurtase inhibitors and coenzyme Q!0. Cardiol Rev.

20O5;13(2):76-79.

24. Mantbey JA, Grohmann K. Guthrie N. Biological properties of citrus flavonoids per-

taining to cancer and inflammation. Curr Med Chem. 2(H1I;8{2):135-153.

25. Jamil H, Ciordon DA, Eustice D<, et al. An inhibitor of tbe microsomal triglyceride

transfer protein inhibits apoB secretion fTom HepG2 cells. Pmr Natl Acad Sci V S A.

1996;93(21): 11991-11995.

26. Gordon DA, Recent advances in elniidating the role of the microsomal triglyceride

transfer protein in apolipo-protein B lipoprotein assembly. Curr Opin Lipidol.

1997;8(3):13M37,

27- Kunnvska F.M, MantheyJA, Casaschi .A, Theriault AG. Modulation of HepG2 cdl net apolipo-

protein B secretion by the dtru.spalyiTietboxyflavone,tangeretin.i(/Ji(/s.2004;39(2):14,MSi,

28. Pariter RA. Pearce BC, Clark RW, Gordon DA, Wright J.l. Tocotrienols regulate choles-

terol production in mammalian cells by post-transcriptional suppression of 3- hydrosy-

3-methylg!utaryi-coemymeAreductase.yBio/CAfm, 1993;268(15}:li230-11238.

29. Pearce BC, Parker RA. Deason ME. Quereshi AA, Wrigbt JJ. Hypercbolesterolemic

activity of synthetic and natural tocotrienok./Mn/ Chem. 1992;.'S,S(20):359;i-3606.

30. Queresbi AA. Pearce BC, Nor RM, Gapor k. Peterson DM, Eison CF., Dietary alpba-to-

copbero! attenuates the impact of gamma-tocotrienol on Hepatic 3-hydroxy- 3-metbyl-

glutaryl coenzyme A reductase activity in chickens./ Nulr. l996;126(2):389-394.

31. Tlieriault A, Chao JT. Wang Q, Gapor A, Adeli K. Tocotrienol: a review of its tfierapeu-

tic potential Clin Biochem. 1999:32(5):309-319.

32. Kurowska EM. Laidlaw M, Barber J, et al. SytrinoP", a novel cholesterol-lowering sup-

plement. Paper presented at: Canadian Federation of Biological Sciences Annual

Meeting; June 21-25,2005; Guelpli, Ontario. Canada.

Tired of not steeping?

-t-

Get the rest you need
in 7 easy steps!
"Physicians would he asleep at
the switch if they did not add this
bool< to their library."

—James B. Mass, PhD, Weiss Presidential
Fellow and professor, Cornell University,
and author of Power Sleep

F
ully updated with the
latest research, Alternative
Medicine Magazine's

Definitive Guide to Sleep Disorders.,

2nd Edition, reveals why sleeping
pills don't work and shares effective
natural therapies for 14 common
sleep disorders such as insomnia,
restless leg syndrome, sleep apnea,
and more. It even includes all-new
information on the insomnia-
weight gain connection and a new
introduction outlining a healthy
sleeping plan to ensure success.

Buy it now at booksellers or natural

foods stores, call 800-841-2665

or visit atternativemedicine.com.

Sleep Disorders

7 Smart Ways to Help You
Get a Good Night's Rest

I

alternative

Dlstrlbuiad by

. ARtifniN SPOD PRIM

COUNCIL

The Healthcare Professional's
Source for Herbal Information

Membership at ABC, an educational non-profit
organization, gives you a variety of benefits, including:
• A subscription to HerbalGram, ABC's quarterly,

peer-reviewed journal

• Access to scientific infortnation on hundreds of
herbs on our password-protected website, www.
herbalgram.org

Professional memberships available from $150 per year.

800-373-7105 or
www.herbalgram.org

Join today to receive The ABC Clin-
ical Guide to Herbs ($69.9.5 value)
OR Herb Contraindications and
Drug Interactions ($25.95 value)

Please reference Source Code A021,




