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ABSTRACT

Background: Hyperlipidaemic is a risk factor of cardiovascular diseases.
Recently, statins, life style modification and diet have been used to treat
hyperlipidaemia. Aim: The present study was performed to evaluate the effect
of lovastatin and exercise on hyperlipidaemic patients. Methods: This double-
blind randomized clinical trial was performed on 80 patients over 30 years old,
whose lipid profile was HDL-C <35 mg/dl, LDL-C 2160 mg/dl, triglyceride =200
mg/dl, and cholesterol 2200. At first, 96 hyperlipidemic patients were included in
this study, 7 out of them were excluded because of HTN (hypertension) and
HLP (hyperlipidaemia) and 9 due to diabetes. The patients were randomly
divided into two groups: the first group took lovastatin 40 mg daily, the second
group was instructed to walk 35 minutes a day, 3 days a week. After 6 weeks
trial, data were analyzed using t-test, Wilcoxon signed sample test,
Kolomogorou-Smirnov test, Mann-Whitney test, and Leveus test. Results: The
average age was 55.18+9.9. 59 out of 80 (73.7%) were men and 21 were
women (26.3%). The average age of group 1(with lovastin) was 55.12+8.4
years and in group 2 (exercise) was 55.35+£9.2. The average decrease in TG
level in lovastatin treated (I) and subjected to exercise (ll) groups was 21.4
mg/dl and 20.5 mg/dl (P<0.2) respectively. Cholesterol decrease in two groups
was 41.3+44.3 mg/dl and 1.57£41.8 mg/dl (P<0.001) respectively. The average
decrease in LDL level in | and Il groups was 35.82+34.1and 8.55+28.1
(P<0.001).whereas, an average increase was shown in HCL level:
5.45+14.4mg/dl and 0.4+12.3 mg/dl (P-value = 0.09) respectively. Conclusion:
The results showed that exercise could reduce LDL, but lovastatin can reduce
total cholesterol, TG and can increase HDL. Therefore in the management of
hyperlipidaemia, exercise should be combined with lovastatin therapy to
achieve a better outcome.
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INTRODUCTION

One of the most important risk factors of
coronary artery diseases is hyperlipidaemia,
which is the trigger of arteries closure
process (atherosclerosis). This is why focus
should be on blood lipid control especially
LDL-C."" |ncrease in blood level of
cholesterol and triglycerides (TG) is one of
the most prevalent problems with which a
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physician faces daily.™ It might be hereditary,
primary or secondary to other disorders and
disease.”™ More than 10°-10° Americans
have blood cholesterol higher than 200
mg/dl.”! People whose lipid levels are 10%
higher than normal are assumed
hyperlipidaemic. In a review study, it was
shown that 25-40% decrease in LDL-C can
reduce coronary heart disease (CHD) risk up
to 35% and there is a direct relation between
decrease in LDL-C and reduced risk of
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CHD.™ Considering all risk factors of CHD,
laboratory results show that controlling blood
lipids especially LDL-C can reduce ischemic
events.™®* There is a reverse relation
between HDL and coronary artery diseases.
An increase in HDL is accompanied by
decrease in CHD mortality. HDL-C lower
than 40mg/dl shows high risk of CHD and
HDL-C more than 60 mg/dl has a negative
risk in proportion to CHD. Each 1 mg/dl
increase in HDL is along with 2% (men) to
3% (women) decrease in CHD risk and a
decrease of 3.7% (men) to 4.7 (women) in
mortality due to CHD.! ¥ Results of new
studies have shown that using medications
especially statins can decrease serum level
of LDL-C and then CHD and patients
mortality.°)

Some drugs are desirable choices for
treatment because of high serum level, high
tolerance, anti-lipid trait and simplicity in
administration. Lovastatin is a statin which is
frequently used in hyperlipidaemia
treatment."®*?*?? Franceschini®®  showed
that simvastatin 40mg per day reduces LDL-
C but does not change HDL-C.”" In a study
in patients with hypercholesterolemia,
simvastatin caused more increase in HDL
than other anti-hyperlipidaemic drug.”*®
Researches have shown that with exercise,
in addition to decrease in LDL-C
biochemically, profitable changes are
created in LDL structure.®=7

Nieman® showed that exercise for 12
weeks did not reduce cholesterol level, but
exercise produced remarkable improvement
in LDL-C in comparison to medications.®? In
order to investigate the different treatment
recommendations, the present study was
done to compare the effect of lovastatin and
exercise on hyperlipidemic patients in
Kashan Shahid Beheshti Hospital.

METHODOLOGY

A randomized clinical trial was conducted on
out-patients in Kashan Shahid Beheshti
Hospital in 2006.The patients older than 30
who had TG>200, LDL-C=160 or HDL<35
were included in the study. The blood
glucose and lipid level were measured. Then
the participants who had only
hyperlipidaemia and without other known
diseases (including diabetes, previous
hyperlipidaemia, HTN, history of myocardial
infarction, regular exercise program) and
were able to do exercise (based on the
cardiologist examination), and the ones who
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did not have severe hyperlipidaemia
(TG>400) were requested to participate in
the study. After 12 hours of fasting, 5 cc
blood samples were taken for TG, LDL, HDL
and cholesterol. To measure

cholesterol and HDL, calimetry enzyme
method with CHOD-PAP photometry was
used. LDL-C level was calculated according
to the following formula:

LDL=total chol-(HDL+TG/5).

96 people were studied. 16 out of them were
excluded; 9 because of severe HLP
(hyperlipidaemia) and HTN (hypertension)
and 7 because of diabetes. 80 patients were
randomly divided into two groups. The first
group had lovastatin 40 mg daily and the
second walked for 35 minutes daily 3 times a
week. Both groups received similar
education on diet and exercise. After 6
weeks, all came to hospital to give 5 cc
fasting blood samples. TG, LDL, HDL and
cholesterol were measured with same Kkits
used at the beginning.

Statistical analysis

T-test, Mann-Whitney, Kolomogorou-
Smirnov, Wilcoxon Signed Rank Test were
used to analyze the differences in the two
groups.

RESULTS

At the end of the study, 80 patients (40 in
lovastatin group and 40 in exercise group)
completed this process. Out of them, 59
women and 21 men participated in this
study. Average age in case and control
group was 55.1248.5 and 55.35+9.2
respectively. Lovastatin reduced cholesterol,
TG, and LDL significantly (P<0.001). Also
exercise decreased LDL from 145.6 mg/dl to
137.1. This difference was significant
(P<0.001).The reduction in TG, cholesterol
was not significant. Exercise did not show
significant increase in serum HDL (Table 1).

Exercise as well as lovastatin reduced TG,
but the difference was not significant.
Lovastatin reduced LDL 4 times more than
exercise (P<0.001). HDL was increased in
lovastatin users; although the difference was
not significant (Table 2).

DISCUSSION
Results showed that lovastatin could reduce

cholesterol, TG, LDL and increase HDL
significantly whereas exercise revealed




Taghadosi et al.: Effect of lovastatin and exercise on serum lipids

significant effect only on LDL. Studies done
by other researchers show that lovastatin
20mg /day for 10 weeks reduces TG as
much as 10%.There is a 10% reduction in

LDL and 15% increase in HDL with
exercise.™ In a study in US, total cholesterol
was reduced by 14-28% due to lovastatin.”

Table 1: Serum lipids before and after treatment with lovastatin and exercise in patients with

hyperlipidaemia

Statistical indices
n=40
Treatment type | Serum Lipids
P-value
Before treatment After);t:esaément
X+SD -
Lovastatin 42 25+1.12 47.7+12.6 0.021
HDL
Exercice 45.22412.5 45.62+10.8 0.839
Lovastatin 164.37+50.2 128.55+41.1 <0.001
LDL
Exercise 145.65+41.4 137.1+36.2 0.001
Lovastatin 255.92+456.1 214.6+45.3
0.001
Cholesterol
Exercise 225.32+43.6 293 75+45.8 0.813
Lovastatin 216.9+112.1 195.42+87.6 0.001
Exercise TG 200.97+82.8 180.47+124.1 0.062
Table 2: Changes in serum lipids after treatment in patients with hyperlipidaemia
Intervention Exercise Lovastatin
Lipid X+SD X+SD P-value
N=40 N=40
TG 20.5+122.6 21.47+97.2 0.2
Cholesterol 1.57+41.8 41.3+44.3 <0.001
LDL 8.55+28.1 35.82+34.1 <0.001
HDL 0.4+12.3 5.45+14.4 0.09

In another study, it was shown that lovastatin
40mg/day for 3 weeks reduced cholesterol
by 23%.5% As we may know, among non-
medical treatments, the simplest and the
most effective recommendation is regular
exercise. ¥ Hata showed that walking can
reduce TG to 10mg/dl.B” 90% of people with
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TG>250 mg/dl have small and dense LDL-C
particles .These small particles are more
dangerous than bigger ones."® It is believed
TG>200 mg/dl is a basis for the
pathogenesis of atherosclerosis, but there is
still some suspicion.™"3®
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In order to compare the effects of simvastatin
and fenofibrate on HDL biomarker, it was
shown that 5|mvastat|n 40mg does not
change serum HDL.”¥ In other studies in
patients with hypercholesterolemia,
simvastatin could cause more increase in
HDL in companson With other anti-
hyperlipidemic drugs. Studies show
that aerobic activities increase serum HDL
by 9-1505,[24:26:27.30]

The results of present study also showed
that lovastatin can reduce serum cholesterol
significantly but exercise does not make any
change in serum cholesterol. Also the
average decrease in lovastatin group was 26
times more than the exercise group. The
previous studies showed 14-28% decrease
in total cholesterol following lovastatin
treatment.*>***  The results of another
study showed that lovastatin could reduce
LDL significantly in comparison to exercise.
The decrease of LDL in lovastatin group was
4.2 times.

To offer the new methods of screening for
hyperlipidaemic patients and prevention of
atherosclerosis with respect to the proven
effect of LDL-C in CAD, there is a
remarkable emphasis on measuring the
density of this lipoprotein in plasma; its
amount is different for everyone based on

the number of risk factors.® Recent guide
for the prevention of CHD shows that LDL
decrease is a primary goal and stain therapy
can be used as the first medical therapy;
because these drugs have important effects
on LDL levels and CHD.”® A co-working
group of interventional studies in cholesterol
treatment in a meta-analysis on 90,000
persons under treatment of statin showed
that a decrease of 39% in LDL-C was
accompanied by 21% decrease in
cardiovascular events.® Although optimal
goal for LDL-C level in patients with known
coronary heart disease (CHD) has been less
than 100mg/dl, there are findings which
showed that achieving even lower LDL-C
levels has a profitable effect with statin
therapy.!*® Aeroblc exeruse reduces LDL-C
between 10-18%.%%%% Exercise influences
platelets functions and oxidized LDL, and as
a result help reduce heart disease risk
factors. The researches have shown that
exercise both decreases LDL and
beneficially changes its structure.**3*® The
results of the most of the studies show that
exercise is not able like lovastatin to reduce
all serum lipid indices alone and each one
can be used in an appropriate place.
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CONCLUSION

The results showed that 35 minutes exercise
daily, 3 times a week for 6 weeks can reduce
LDL and TG, and lovastatin 40mg/day for 6
weeks can reduce total cholesterol and LDL
and increase serum HDL. So we can use the
former results (exercise) in proper treatment
of HLP.

REFERENCES
1. Wirztum JL, Steinberg D .The
hyperlipoproteinemias. In: Goldman, ed. Cecil

Textbook of Medicine. 21st ed. Philadelphia, PA: WB
Saunders; 2000:1091-1100.

2. Dehghan MH, Majidpour A. Blood lipid
lowering effect of metronidazole. J Ardabil Univ
Med Sci 2005;3: 235-240.

3. American Heart Association. Stroke
Statistics. In: 2004 Heart and Stroke Statistical
Update. Dallas: American Heart Association,
2004. Available online at
http://www.americanheart.org.

4. Sachdeva A, Cannon CP, Deedwania
PC, Labresh KA, JR, Dai D. Lipid levels in
patients hospitalized with coronary artery disease:
an analysis of 136,905 hospitalizations in Get
With The Guidelines . Am Heart J 2009;157:111-
117.

5. Richard S. Safeer, MD. Choosing drug
therapy for patient with hyperlipidemia . Am Fam
Physician 2000;61:3371-3382.

6. Fony RL, Ward HJ. The efficacy of
lovastatin in lowering cholesterol in African-
Americans with primary hypercholesterolemia. Am
J Med 1997;102:387-391.

7. Ogbu 1.S.I, Chukwukelu E.E. Prevalence
of metabolic syndrome using weight and weight
indices in an apparently healthy Nigerian
population. Int J Med Biomed Res 2012;1:141-
146.

8. Khaki- khatibi F, Yaghoubi A.R, Rahbani
N.M. Study of antioxidant enzymes, lipid
peroxidation, lipid profile and immunologic factor
in coronary artery disease in East Azarbijan. Int J
Med Biomed Res 2012;1:147-152.

9. Amira C.O, Sokunbi D.O.B, Sokunbi A.
The prevalence of obesity and its relationship with
hypertension in an urban community: Data from
world kidney day screening programme. Int J Med
Biomed Res 2012;1:104-110.

10. Bandana S. Diet and lifestyle: its
association with cholesterol levels among Nomad
tribal populations of Rajasthan. Int J Med Biomed
Res 2012;1:124-130.

11. WHO: Cause of Death-UC Atlas of
Global Inequality. Centre for Global, International
and Regional Studies (CGIRS) at the University of
California Santa Cruz. Retrieved on December 7,
2006.

12. Maron DJ, Fazio S, Linton MF. Current
perspectives on statins. Circulation 2000;101:207-
213.



http://www.americanheart.org/
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sachdeva%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Cannon%20CP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Deedwania%20PC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Deedwania%20PC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Labresh%20KA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dai%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Taghadosi et al.: Effect of lovastatin and exercise on serum lipids

13. Collins TC, Jones PH. Statin therapy is
the percent reduction or the attained low-density
lipoprotein cholesterol level more important? Curr
Atheroscler Reports 2007;9:10-17.

14. Jacobson TA. The safety of aggressive
statin therapy: how much can low-density
lipoprotein cholesterol are lowered? Mayo Clin
Proc 2006;81:1225-1231.

15. Woods SL, Sivarajan FES, Motzer SU,
Bridege EJ. Cardiac nursing. Lippincott Williams
Wilkins Company Philadelphia. 15th
edition,2005:897-913.

16. Chong PH, Kezele R, Franklin C. High-
density lipoprotein cholesterol and the role of
statins. Circ J 2002;66:1037-1044.

17. Packard CJ, Shepherd J. Lipoprotein
heterogeneity and Apo lipoprotein B metabolism.
Arterioscler Thromb Vasc Biol 1997;17:3542—
3556.

18. Austin  MA, King MC, Vranizan KM,
Krauss RM. Atherogenic lipoprotein phenotype. A
proposed genetic marker for coronary heart
disease risk. Circulation 1990;82:495-506.

19. Brunner LS, Suddarth DS. Text book of
the medical—-surgical nursing, Lippincott Williams
Company, Philadelphia, 2004.

20. Mosca LJ. Optimal management of
cholesterol levels and the prevention of coronary
heart disease in the women. American family
physician 2002;65:217-26.

21. Rembold CM. To statin or to non-statin in
coronary disease-considering absolute risk is the
answer. Atherosclerosis 2007;200:447.

22. Willis RA, Folkers K, Tucker JL, Ye CQ,
Xia LJ, Tamagawa H. Lovastatin decreases
coenzyme Q levels in rats. Proc Natl Acad Sci U
SA 1990;87:8928-8930.

23. Franceschini G, Calabresi L, Colombo C,
Favari E, Bernini F, Sirtori CR. Effects of
fenofibrate and simvastatin on HDL-related
biomarkers in low-HDL patients. Atherosclerosis
2007;195:385-391.

24. Ballantyne CM, Blazing MA,
Hunninghake DB, Davidson MH, Yuan Z,
DelLucca P, Ramsey KE, Hustad CM, Palmisano
J. Effect on high-density lipoprotein cholesterol of
maximum dose simvastatin and atorvastatin in
patients with hypercholesterolemia: results of the
Comparative HDL Efficacy and Safety Study
(CHESS). Am Heart J 2003;146:862-869.

25. Katzel LI, Bleecker ER, Rogus EM,
Goldberg AP. Sequential effects of aerobic
exercise training and weight loss on risk factors
for coronary disease in healthy, obese middle-
aged and older men. Metabolism
1997;46:1441-1447.

26. Vasankari TJ, Kujala UM, Vasankari TM,
Ahotupa M. Reduced oxidized LDL levels after a
10-month exercise program. Med Sci Sports
Exerc 1998;30:1496-1501.

27. Vuorimma T, Ahotupa M, Irjala K,
Vasankarii T: Acute prolonged exercise reduces
moderately oxidized LDL in healthy men. Int J
Sports Med 2005;26:420-425.

Int] Med Biomed Res 2013;2(1):18-22

28. Miryatake N, Matsumoto S, Nishikava H,
Numata T. Relationship between  body
composition changes and the blood pressure
response to exercise test in overweight Japanese
subjects. Acte Med Okayama 2007;61:1-7.

29. Ring-Dimitriou S, von-Duvillard SP,
Paulweber B, Stadimann M, Lemura LM, Peak K,
Mueller E. Nine months aerobic fitness induced
changes on blood lipids and lipoproteins in
untrained subjects versus controls. Eur J Appl
Physiol 2007;99:291-299.

30. Hata Y, Nakajima K: Life-style and
serum lipids and lipoproteins. J Atheroscler
Thromb 2000;7:177-197.

31. Nieman DC, Warren BJ, O'Donnell KA,
Dotsonn RG, Butterworth DE, Henson DA.
Physical activity and serum lipids and lipoproteins
in elderly women. J Am Geriatr Soc
1993;41:1339-1344.

32. Jones PH. Statins as the cornerstone of
drug therapy for dyslipidemia: monotherapy and
combination therapy options. AHJ 2004;148:9-13.
33. Houmard JA, Bruno NJ, Bruner RK,
McCammon MR, Israel RG, Barakat HA. Effects
of exercise training on the chemical composition
of plasma LDL. Arterioscler  Thromb
1994;14:325-330.

34. Prisant LM, Downton M, Watkins LO,
Schnaper H, Bradford RH, Chremos AN,
Langendorfer A. Efficacy and tolerability of
lovastatin in 459  African-Americans  with
hypercholesterolemia. Am J 1996;78:420-424.
35. Ccobb MM, Teitelbaum HS, Breslow JL.
Lovastatin efficacy in reducing low-density
lipoprotein cholesterol levels on high- vs. low-fat
diets. JAMA 1991;265:997-1001.

36. Stein EA, Amerena J, Ballantyne CM,
Brice E, Farnier M, Guthrie RM, Harats D, Ma PT,
Le Maulf F, Melezinkova H, Gold A, Sager P.
Long-term efficacy and safety of rosuvastatin 40
mg in patients with severe hypercholesterolemia.
Am J Cardiol 2007;100:1387-1396.

37. Baigent C, Keech A, Kearney PM,
Blackwell L, Buck G, Pallicino C, Kirby A, Sourjina
T, Peto R, Collins R, Simes R. Efficacy and safety
of cholesterol-lowering treatment: prospective
meta-analysis of data from 90,056 participants in
14 randomized trials of statins. Lancet
2005;366:1267-1278.

38. Ruderman NB, Schneider SH, Berchtold
P. The metabolically-obese, normal-weight
individual. Am J Clin Nutr 1981;34:1617-1621.

-

N

doi: http://dx.doi.org/10.14194/ijmbr.214

How to cite this article: Taghadosi M,
Fath-Gharib B.J, Piroozmand A.
Comparing the effect of lovastatin and
exercise on serum lipid profile in
hyperlipidaemic patients. Int J Med
Biomed Res 2013;2(1):18-22

Conflict of Interest: None declared j

22



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Austin%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22King%20MC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Vranizan%20KM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Krauss%20RM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Circulation.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Willis%20RA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Folkers%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tucker%20JL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ye%20CQ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Xia%20LJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tamagawa%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.');
javascript:AL_get(this,%20'jour',%20'Proc%20Natl%20Acad%20Sci%20U%20S%20A.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Franceschini%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Calabresi%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Colombo%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Favari%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bernini%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sirtori%20CR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ballantyne%20CM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ring-Dimitriou%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Appl%20Physiol.');
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Appl%20Physiol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nieman%20DC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Warren%20BJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22O'Donnell%20KA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dotson%20RG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Butterworth%20DE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Henson%20DA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Am%20Geriatr%20Soc.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Prisant%20LM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Downton%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Watkins%20LO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Schnaper%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bradford%20RH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chremos%20AN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Am%20J%20Cardiol.');
javascript:AL_get(this,%20'jour',%20'JAMA.');
javascript:AL_get(this,%20'jour',%20'Lancet.');

