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Abstract: The study was designed to evaluate the effect of oral administration of the polyherbal extract,
consisting of Emblica officinalis, Terminalia chebula, Terminalia belerica, Camellia sinensis and Ganoderma
lucidium, on the atherogenic lipid profile and cardiac risk in association with fecal cholesterol level and
systemic oxidative status in normocholesterolimic rats. Sixteen normocholesterolemic Long Evan rats were
divided into control (Cont) and polyherbal extract fed (PHG) rats. The PHG rats were treated with the polyherbal
extract (10 ml of 20% w/v extract / kg body weight daily), while the control rats (n=8) were treated with normal
water. After treatment regimen for six weeks, the plasma atherogenic lipid profile, cardiac risk ratio (CCR),
hepatorenal function-related parameters, fecal cholesterol levels, lipid peroxide (LPO) levels of hepatorenal
tissues and systemic oxidation status in RBC membranes were assessed. The oral administration of polyherbal
extract significantly (p < 0.05) lowered the plasma levels of total cholesterol (TC) and low density lipoprotein-
cholesterol (LDL-C), concurrently with significant (p < 0.05) rises of the fecal excretion of cholesterol in the PHG
rats. Oral administration of the polyherbal extract also lowered the cardiac disease risk by 7-30%. The systemic
oxidative stress, as evaluated in the RBC membranes, was reduced significantly (p < 0.05) due to oral
administration of polyherbal extract. The amelioration effect of polyhedral feeding forgoes any deleterious effect
on hepatorenal performance. Thus, cardiovascular disease preventive effect of polyherbal extract was reflected
by a simultaneous amelioration of CCR and systemic oxidation status in the present study. 
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INTRODUCTION used to treat hypercholesterolemia if diet is ineffective [4],

Hypercholesterolemia is considered as one of the response in man and women [5] and therapeutic success
prominent and well-established biochemical risk factors in mortality benefit in high-risk population [6].
for priming and progression of cardiovascular diseases Additionally, intolerance to statin or fibrate [7] and side
(CVDs) [1,2]. Conventional treatment strategies of effects like statin myopathy [8], statin myalgia [9] and
hypercholesterolemia always involve dietary modification, hepatotoxicity [10] are also reported. 
life style change and pharmacotherapy. A therapeutic Herbal medicines are popularly being used as
dietary regimen and controlled life style can provide a remedies against a large number of diseases worldwide
modest decrease  in  cholesterol   levels  through from prehistoric time. The herbal medicines are being
decreasing mildly elevated cholesterol by at most 10-15% favorites due to its safety and pharmacological efficiency.
[3]. Pharmacotherapeutic approach often relies on the use According to 2007 National Health Interview Survey, the
of recent lipid lowering drugs like statins, fibrates, prevalence of complementary and alternative medicine use
nicotinic acid and cholestyramine etc. Statins are vastly was 38% in American adults with more frequent use of

however, there are inconsistencies in therapeutic
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herbal medicines [11]. Different herbs have been tested in All  the  rats  in  this  study  were  cared  for  and
clinical trials and some herbs are claimed to be effective in sacrificed in accordance with the ethical norms approved
lowering cholesterol and encouraging safety profiles [12]. by Bangladesh Association for Laboratory Animal
Drawing attention to the herbal medicine could be a Science.
possible natural tool to overcome the limitation of the
conventional pharmacotherapeutic options against Separation of Serum and Erythrocytes: After 24 hours of
hypercholesterolemia and associated cardiovascular risk the last administration, overnight fasted rats were
factors. sacrificed under light anesthesia (100 mg ketamine/kg

The Ayurvedic material ‘Triphala’ is a combination of body weight) and blood was collected into a heparinized
three powdered fruits: Amalaki (Emblica officinalis), tubes. Blood was then centrifuged at 1000Xg for 10
Haritaki (Terminalia chebula) and Bibhitaki (Terminalia minutes at 25°C to separate the plasma and erythrocytes.
belerica) [13]. Camellia sinensis and the mushroom The  plasma   and  erythrocytes  samples  were  stored at-
Ganoderma lucidium have a long history of therapeutic 20 °C up to further analyses. The liver and kidneys were
uses in traditional Chinese medicine. The polyherbal excised immediately and perfused with physiological
mixture used in this experiment was formulated by saline. The tissues were minced and homogenized with
modifying the ‘Triphala’ with C. sinensis and G. lucidum. ice-cold phosphate buffer (25mM, pH 7.4). These
Triphala, C. sinensis and G. lucidium have separately homogenates were used to assess the tissue levels of
been reported to have hypolipidemic effects upon lipid peroxide (LPO) and total protein.
hypercholesteremic situation [14-16]. But study lacks to
report the hypocholesterolemic effect of such ingredients Analyses of the Plasma Biochemical Indices: The plasma
in normocholesterolemic condition that pertinently concentration of trirglycerides (TG), total cholesterol (TC)
confirm the true value of a medication in the prevention or and high density lipoprotein-cholesterol (HDL-C) were
treatment of CVD factors. Therefore, we were interested to analyzed spectrophotometrically using commercial kits
evaluate the effect of this polyherbal formulation on (Randox Laboratories Ltd, UK), whereas low density
cardiovascular risk factors in normocholesterolemic rats. lipoprotein-cholesterol (LDL-C) was calculated from

MATERIALS AND METHODS The Cardiac Risk Ratio (CRR), namely LDL-C/HDL-C

Plant Materials Collection and Extraction: Dry reported by Ikewuchi and Ikewuchi [18] and Fernandez
Terminalia chebula fruit, Terminalia belerica fruit, and Webb [19]. The plasma level of aspartate
Emblica officinalis fruit, G. lucidium fruit body and C. transaminase (AST), alanine transaminase (ALT), alkaline
sinensis leave were collected from local market and phosphatase (ALP), plasma urea and creatinine were also
authenticated by the Department of Botany, analyzed colorimetrically using commercial diagnostic kit
Jahangirnagar University, Savar, Dhaka. The polyherbal (Randox Laboratories Ltd, UK) to estimate hepatorenal
formulation was prepared by mixing 20% of each item in functional status. 
powdered form homogenously. This polyherbal
formulation was then subjected to hot water extraction. Analysis of Fecal Cholesterol Level: Dried and powdered
Hot water extract was filtered and stored at 4°C and used rat feces were subjected to fecal cholesterol analysis
in subsequent experiments. following the methods of Hossain et al. [20] and

Experimental Animal and Maintenance: Sixteen ~22
weeks old in-bred Long Evan rats (180-210g) were used in Analyses of Hepatorenal Lipid Peroxide (LPO): The
the present experiment. The rats were housed in plastic levels of lipid peroxide (LPO) in the hepatorenal tissues
cages under controlled conditions of 12-h dark-light cycle were analyzed by the estimation of the Thiobarbituric
and maintained on laboratory chow diet. The rats were Acid Reactive Substances (TBARS) of the liver and
divided into two groups: control group (Cont) and kidney tissue homogenates following the methods of
Polyherb-administered group  (PHG).  The  rats  of  the Hossain et al. [20, 21] and Uddin et al. [22]. The levels of
PHG  group  were orally administered to water extract of LPO were expressed as nmol/mg of protein of the tissue
the polyherbs at a dose of 10 ml (20% w/v)/kg body homogenate against 1, 1, 3, 3-tetraethoxypropane as
weight daily. The Cont group rats received normal water. standard.

Friedewald formula [17]. 

and TC/HDL-C ratios, was also calculated by the equation

expressed as mg/g of dry stool.
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Total  protein  was  estimated  by  the  method of
Lowry et al. [23].

Analyses  of  Systemic  Oxidation  Status:  The  analyses
of   systemic    oxidation    status   were   performed   by
the  estimation  of  the  level   of   lipid   peroxide of
plasma and erythrocyte membranes. The levels of lipid
peroxide of plasma and erythrocyte membranes were
determined through the estimation of the TBARS of
plasma and erythrocyte membranes [20, 21]. The levels of
LPO were expressed as nmol/mg of protein of the tissue
homogenate against 1, 1, 3, 3-tetraethoxypropane as
standard.

Statistical Analysis: The results are expressed as mean ±
SEM (Standard error of mean). All parameters for inter-
group differences were analyzed by unpaired student’s t-
test. Correlation was evaluated by simple regression
analysis. A level of p < 0.05 was considered statistically
significant.

RESULTS

Effect of Polyherbal Extracts on Plasma Lipid Profile and
Cardiac Risk Ratio (CCR): The oral administration of
polyherbal extract lowered the plasma levels of total
cholesterol (TC) and low density lipoprotein-cholesterol
(LDL-C) significantly (p < 0.05) in the polyherbal extract-
fed (PHG) rats, as compared to those of the control rats (p
< 0.05). But the plasma levels of high density lipoprotein-
cholesterol (HDL-C) and triacylglycerol (TG) of PHG
group  rats were  similar  to  those  of  the  control  rats
(Table 1). The administration of the Polyherbal extract
significantly (p < 0.05) reduced the Cardiac Risk Ratio
(CCR; TC/HDL-C and LDL-C/HDL-C) in the extract-treated
PHG group rats, when compared to those of the control
rats (Table 1). 

Results are mean ± SEM (Standard error of mean).
Rats of the Cont (control) group (n=8) were administered
with normal mineralized water while the rats of the
polyherbal extract-fed group (PHG) (n=8) were
administered with polyherbal extract. Here, TG =
Triglyceride, TC = Total cholesterol, LDL-C = Low density
lipoprotein cholesterol, HDL-C = High density lipoprotein
cholesterol, ALT= Alanine transaminase, AST= Aspartate
Transaminase, ALP = Alkaline Phosphatase. Asterisk (*)
indicates statistical significant difference with respect to
control group (p < 0.05). Data were analyzed by unpaired
student’s t-test.

Table 1: Effect of oral administration of polyherbal extract on the plasma
lipid profile, cardiac risk ratio (CCR) and fecal cholesterol level

Parameters Cons PHG

Plasma lipid profile
TC (mg/dl) 47.5 ± 1.0 32.4 ± 4.2*
TG (mg/dl) 127 ± 23 127 ± 21
HDL-C (mg/dl) 3.8± 0.40 3.70 ± 0.25
LDL-C (mg/dl) 19.5 ± 2.0 6.4 ± 0.40*

Hepatorenal functional parameters
ALT (U/L) 31.3 ± 5.4 21.0 ± 2.3
AST (U/L) 83.5 ± 3.0 82.22 ± 5.5
ALP (U/L) 210 ± 27 126 ± 17*
Creatinine (mg/dl) 4.6 ± 0.4 5.8 ± 0.3
Urea (mg/dl) 47.2 ± 2.5 51 ± 1.8

Cardiac risk ratio (CCR)
LDL-C/HDL-C 5.90 ± 0.70 1.85 ± 0.02*
TC/HDL-C 13.4 ± 1.30 9.4 ± 1.15*

Fecal cholesterol level 
(mg/g dry stool) 10. 8 ± 2.10 33.4 ± 1.30*

Table 2: Effect of oral administration of polyherbal extract on hepatorenal
lipid peroxide and systemic oxidation status

Lipid Peroxide (nm/mg of protein) Cont PHG

Liver 9.0 ± 0.8 9.4 ± 0.7
Kidney 19 ± 1.2 11.9 ± 1.0*
Plasma 0.24 ± 0.01 0.24 ± 0.02
Erythrocyte Membrane 21.5 ± 5.5 9.3 ± 2.4*

Effect of Polyherbal Extracts on Hepato-renal Function:
The plasma level of alkaline phosphatase (ALP) was
significantly (p < 0.05) decreased in the extract fed PHG
rats, whereas the level of alanine aminotransferase (ALT)
and aspartate transaminase (AST) were similar as
compared to those of the control rats (Table 1). But there
was a slight rise, albeit insignificantly, of plasma
creatinine and urea levels in the PHG group rats than
those of the control rats (Table 1). 

Effect of Polyherbal Extracts on Fecal Cholesterol Level:
The levels of excretory cholesterol through feces in the
PHG rats rose significantly (p < 0.05), when compared to
those of the control rats as a result of oral administration
of polyherbal extract (Table 1). 

Effect of Polyherbal Extract on the Levels of Hepatorenal
Lipid Peroxide (LPO): The oral administration of
polyherbal extract significantly (p < 0.05) decreased the
levels of LPO of renal tissue in extract-fed PHG rats with
respect to those of the control group rats. The levels of
LPO of hepatic tissue of extract-fed test group rats
remained similar to those of control group rats (Table 2).
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Effect of Polyherbal Extracts on Systemic Oxidation from circulation [26]. The possible mechanism of this
Status: The oral administration of polyherbal extract clearance may be due to either increased excretion of
significantly (p < 0.05) decreased the levels of LPO in the dietary cholesterol or decreased hepatic cholesterol
erythrocyte membranes but not of the plasma of the PHG synthesis [27]. But within our experimental limit, increased
rats in  comparison  with  those  of  the  control  rats excretion of dietary cholesterol through feces was the
(Table 2). possible mode of circulatory LDL-C clearance.

Results are mean ± SEM (Standard error of mean). The effect of polyherbal extract on the entire
Rats of the Cont (control) group (n=8) were administered physiological status was studied by the evaluation of
with normal mineralized water while the rats of the hepatorenal-performance-related enzyme level as well as
polyherbal extract-fed group (PHG) (n=8) were hepatorenal tissue oxidation status. The oral
administered with polyherbal extract. Asterisk (*) administration of the polyherbal extract did not interfere
indicates statistical significant difference with respect to with the hepatorenal performance rather ameliorated the
the control group (p < 0.05). Data were analyzed by hepatobilliary function, as indicated by decreased plasma
unpaired student’s t-test. alkaline phosphate (APL) level in test (PHG) group rats

Analysis of Statistical Relationship: The regression status suggested an amelioration of renal tissue oxidation
analysis   revealed   a   significant   negative  correlation without any deleterious effect (Table 2). Therefore,
(r = -0.73; p < 0.05) between serum total cholesterol (TC) ameliorative effect of polyherbal extract feeding on
and fecal cholesterol levels. The analysis of regression atherogenic lipid profile forgoes any anomaly of
also revealed a significant positive (r = 0.64; p < 0.05) physiological status. 
correlation between TC levels and LDL-C level. In case of cardiac risk ratio (CRR), polyherbal extract

DISCUSSION risk in the test group rats, as compared to those of the

We demonstrated the effects of the oral extract significantly (p < 0.05) decreased the levels of lipid
administration of polyherbal extract on the atherogenic peroxide (LPO) in the erythrocyte membrane and resulted
lipid profile and cardiac risk in association with fecal in an unperturbed plasma lipid peroxide levels (Table 2).
cholesterol level and systemic oxidative status in this Our results are qualitatively consistent with the fact that
study. We also studied the effects of polyherbal extract each constituent of the polyherbal extract used in the
on hepatorenal functional performance-related present investigation, such as Emblica officinalis (28),
biochemical parameters and tissue oxidation level. Terminalia chebula (29), Terminalia chebula (30),

The plasma levels of TC and LDL-C were decreased Cemellia sinensis (31), Ganoderma lucidum (32) has
significantly in the polyherbal extract-fed rats than those antioxidant properties. We speculate that reduced
of the control group rats while plasma TG and HDL-C systemic oxidation status, as reflected by the decreased
remained unchanged. The decreased levels of the plasma levels of LPO in the erythrocyte membranes, is the
TC and LDL-C were consistent with the significant rises manifestation of decreased LDL-oxidation that plays a
of the levels of fecal cholesterol of the polyherbal extract- crucial role in atherogenesis. In other words, reduced
treated rats. A moderate significant positive correlation (r systemic oxidation status demonstrates lower risk of
= 0.64; p < 0.05) was also demonstrated between plasma cardiovascular risk. The proposition is supported by the
TC and LDL-C level. We thus speculate that increased significant positive correlation (r = 0.64; p < 0.05) between
fecal excretion of dietary cholesterol might contribute to plasma TC levels and the levels of LPO in the erythrocyte
the lower level of plasma TC and LDL-C at least to some plasma membrane. Cardiac risk ratio (CCR), a measure for
extent. A significant negative correlation (r =-0.73; p < the accurate predictors of major cardiovascular events
0.05) between plasma TC levels and fecal cholesterol level such as stroke and myocardial infarction through
also supported our speculation. Rises in blood reduction of total blood cholesterol, has been clearly
cholesterol, particularly TC and LDL-C, are always related to a reduction in the cardiovascular death [33].
considered as major risk factors for coronary artery TC/HDL-C is considered as the best single predictor of
disease [24]. Increased circulatory cholesterol level also major acute cardiovascular event while LDL-C/HDL-C is
has prognostic rule in cardiovascular diseases [25]. the most powerful measure of cardiovascular disease risk
Reduced of LDL-C indicates increased clearance of LDL-C in the elderly people [33, 34]. Oxidative stress is thought

(Table 1). The results of hepatorenal tissue oxidation

treatment lead to significant reduction of cardiovascular

control group rats. The oral administration of polyherbal
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to be linked to certain cardiovascular diseases. Systemic 3. Lang, J.L., A.M. Armitage, T. Lancaster, C.A. Silagy,
oxidative stress is believed to play a major role in the G.H. Fowler and  H.A.  Neil,  1998.  Systematic  review
initiation and progression of atherosclerotic disease of    dietary    intervention   trials   to   lower   blood
whereas cardiovascular and cerebrovascular total cholesterol in free-living subjects". BMJ.,
complications are secondary to atherosclerosis [35]. 316(7139): 1213-20. 
Systemic oxidation of lipoproteins plays an important role 4. National Institute for Health and Clinical Excellence
in the development of atherosclerosis [36]. A coherent (NICE) 2008. NICE clinical guideline 67-Lipid
improvement of cardiac risk ratio and systemic oxidation modification: Cardiovascular risk assessment and the
status is thus more pragmatic. Indeed, cardiovascular modification of blood lipids for the primary and
disease preventive effect of polyherbal extract was secondary prevention of cardiovascular disease,
reflected by a simultaneous amelioration of cardiac risk MidCity Place, 71 High Holborn, London WC1V
ratio and systemic oxidation status in the present study. 6NA.

CONCLUSION Hypercholesterolemia, eligibility for lipid-lowering

We demonstrated the effect of oral administration of study in a Portuguese urban population. Eur. J.
polyherbal extract on the atherogenic lipid profile and Endocrinol., 159(6): 755-60. 
associated cardiac risk in association with fecal 6. Ray,   K.K.,   S.R.K.  Seshasai,  S.  Erqou,  P.  Sever,
cholesterol level and systemic oxidative status in this J.W. Jukema, I. Ford and N. Sattar, 2010. Statins and
experiment. Present study suggested an ameliorative All-Cause Mortality in High-Risk Primary Prevention:
effect of oral administration of polyherbal extract with the A Meta-analysis of 11 Randomized Controlled Trials
clearance of plasma total cholesterol by fecal excretion Involving 65229 Participants. Arch Intern. Med.,
and simultaneous amelioration of cardiac risk ratio and 170(12): 1024-31. 
systemic oxidation status. However, the exact mechanism 7. Fernandez, G., E.S. Spatz, C. Jablecki and P.S. Phillips,
is still to be revealed that obviously demands further 2011. Statin myopathy: a common dilemma not
study with disease-related therapeutic interventions. reflected   in   clinical   trials.   Cleve   Clin   J.   Med.,

ACKNOWLEDGEMENT 8. Sikka,  P.,   S.   Kapoor,   V.K.   Bindra,   M.   Sharma,

This   work   was supported,   in   part,   by  a Grant- Statin intolerance: now a solved problem. J. Postgrad
in-Aid from the World Bank-University Grant Med., 57: 321-8. 
Commission-aided  sub-Project  (CP-358)  ‘Establishment 9. Mas, E. and T.A. Mori, 2010. Coenzyme Q(10) and
of PhD program in the Dept. of Biochemistry and statin myalgia: what is the evidence? Curr
Molecular Biology, Jahangirnagar University, Savar, Atheroscler Rep., 12: 407-13.
Dhaka, Bangladesh. 10. Russo, M.W., M. Scobey and H.L. Bonkovsky, 2009.

REFERENCES Semin Liver Dis., 29: 412-22. 

1. Ademuyiwa,   O., R.N.   Ugbaja,  F.  Idumebor  and E.P. McCarthy, 2007. Use of complementary and
O. Adebawo, 2005. Plasma lipid profiles and risk of alternative therapies by Asian Americans. Results
cardiovascular disease in occupational lead exposure from the national health interview survey. J. Gen.
in Abeokuta, Nigeria. Lipids Health Dis., 4: 19. Intern Med., 22: 762-767.

2. Lichtennstein,     A.H.,      L.J.   Appel,   M.   Brands, 12. Liu,   Z.L., J.P.  Liu,  A.L.  Zhang,  Q.  Wu,  Y.  Ruan,
M.     Carnethon,      S.     Daniels,       B.       Franklin, G. Lewith and D. Visconte, 2011, Chinese herbal
P. Kris-Etherton, W.S. Harris, B. Howard, N. Karanja, medicines for hypercholesterolemia Cochrane
M.   Lefevre,   L.   Rudel,   F.   Sacks,   L.   van   Horn, Database Syst Rev., 7: 1-62. 
M. Winston, J. Wylie-Rosett and H.A. Franch, 2006. 13. Mukherjee,  P.K.,  S.  Rai,  B.  Sauvik,  W.  Atul  and
A Scientific Statement from the American Heart B.P. Sah, 2008. Marker analysis of polyherbal
Association     Nutrition    Committee.   Circulation, formulation, Triphala-A well known Indian traditional
114: 82-96. medicine. Indian J. Trad. Knowledge, 7(3): 379-383. 

5. Alves, L. and A. Azevedo, 2008.

therapy and therapeutic success: population-based

78: 393-403. 

P.    Vishwakarma     and     K.K.    Saxena,   2011.

Drug-induced liver injury associated with statins.

11. Mehta,     D.H.,   R.S.    Phillips,  R.B.   Davis   and



Global J. Pharmacol., 7 (4): 436-441, 2013

441

14. Yang,   T.T.   and   M.W.   Koo,  1997, 26. Phee,    S.J.M.     and     A.      Maxine,    2011.
Hypocholesterolemic effects of Chinese tea. Papaakis. Current Medical Diagnosis and Treatment.
Pharmacol Res., 35(6): 505-12. Mc Graw Hill, Lipid disorder.

15. Berger, A., D. Rein, E. Kratky, I. Monnard, H. Hajjaj, 27. Quazi,     S.,     S.    Hossain,   I.   Mahmud   and
I. Meirim, C. Piguet-Welsch, J. Hauser, K. Mace and S.A.M. Khairul Bashar, 1993. Dose effects of Pangas
P. Niederberger, 2004. Cholesterol-lowering (Pangsius pangasius) fish oil and soybean oil on
properties of Ganoderma lucidum in vitro, ex vivo serum and liver lipids in experimental
and in hamsters and minipigs. Lipids in Health and hypercholesterolemic rats. Dhaka Univ. J. Biol. Sci.,
Disease, 3(2): 1-12. 2: 69-76.

16. Saravanan,     S.,    R.   Srikumar,   S.   Manikandan, 28. Khan,   K.H.,   Roles  of  Emblica  officinalis  in
J.N. Parthasarathy and Devi Roy, 2007. Medicine-A Review, 2009. Bot. Res. Intl., 2: 218-222.
Hypolipidemic effect of triphala in experimentally 29. Harpreet Walia, H., S. Kumar and S. Arora, 2012.
induced hypercholesteremic rats. Yakugaku Zasshi., Attenuation     of     Protective     Effect    on   DNA
127(2): 385-8. and  Antioxidant  Efficacy   of   Extracts  from

17. Cohn, J.S., J.R. McNamara and E.J. Schaefer, 1988. Terminalia chebula Prepared by Sequential Method
Lipoprotein Cholesterol Concentrations in the plasma Advan. Biol. Res., 6: 231-239.
of Human Subjects as Measured in the fed and 30. Alam, M.B., R.  Zahan,   M.   Hasan,  M.M.   Khan,
Fasted States. Clin. Chem., 34: 2456-2459. M.S. Rahman, N. Chowdhury and M.E. Haque, 2011.

18. Ikewuchi, J.C. and C.C. Ikewuchi, 2009. Alteration of Thank You, a Good Research Antioxidant,
plasma lipid profiles and atherogenic indices by Antimicrobial and Toxicity Studies of the Different
Stachytarpheta  jamaicensis  L.  (Vahl).  Biokemistri, Fractions of Fruits of Terminalia belerica Roxb.,
21: 71-77. Global J. Pharmacol., 5: 07-17.

19. Fernandez, M.L. and D.J. Webb, 2008. The LDL to 31. Namita, P.,  R.  Mukesh  and   K.J.   Vijay,   2012.
HDL cholesterol ratio as a valuable tool to evaluate Camellia Sinensis (Green Tea): A Review., Global J.
coronary heart  disease  risk.   J.   Am.   Coll   Nutr., Pharmacol., 6: 52-59.
27(1): 1-5. 32. Babu, D. and R.S. Subhasree, 2008. The Sacred

20. Shahdat, H., M. Hashimoto, T. Shimada and O. Shido, Mushroom  “Reishi”-A  Review.  Am-Euras.  J.  Bot.,
2004. Synaptic plasma membrane-bound 1: 107-110.
acetylcholinesterase activity is not affected by 33. Pereira, T., 2012. In: Lipid Ratios as Risk Factors for
docosahexaenoic acid-induced decrease in membrane Cardiovascular Disease, Dyslipidemia-From
order. Life Sciences, 74: 3009-3024. Prevention to Treatment Dyslipidemia and

21. Hossain,     S.,     I.H.    Chowdhury,   M.A.   Basunia, Cardiovascular Risk:, Prof. Roya Kelishadi (Ed.),
T.     Nahar,     A.     Rahaman,    B.K.   Choudhury, ISBN: 978-953-307-904-2.
S.K. Choudhuri, I. Mahmud and B. Uddin, 2011. 34. Packard, C.J.,  I.  Ford,  M.  Robertson,  J.  Shepherd,
Syzygium cumini Seed Extract Protects the Liver G.J. Blauw, M.B. Murphy, E.L. Bollen, B.M. Buckley,
Against Lipid Peroxidation with Concurrent S.M. Cobbe,  A.  Gaw,  M.  Hyland,  J.W.  Jukema,
Amelioration of Hepatic Enzymes and Lipid Profile of A.M. Kamper, P.W. Macfarlane, I.J. Perry, D.J. Stott,
Alcoholic Rats," J. Compl. Integr. Med., 8(1): 1-17. B.J. Sweeney, C. Twomey and R.G. Westendorp,

22. Borhan     Uddin, B.,    T.   Nahar,   M.A.   Basunia, 2005, PROSPER Study Group. Plasma lipoproteins
S. Hossain, 2011. Paederia Foetida Protects Liver and apolipoproteins as predictors of cardiovascular
Against Hepatotoxin-Induced Oxidative Damage. risk and treatment benefit in the PROspective Study
Advan. Biol. Res., 5: 267-272. of Pravastatin  in  the  Elderly  at  Risk  (PROSPER).,

23. Lowry,   O.H.,   N.J.    Rosebrough,   A.L.  Farr  and 112: 3058-3065
R.J. Randall, 1951. Protein measurement with the 35. Violi,   F.,   R.  Cangemi  and  A.  Brunelli,  2005.
Folin reagent. J. Biol. Chem., 193: 265-275. Oxidative Stress, Antioxidants and Cardiovascular

24. Wilson,    P.W.F.,    R.B.   D'Agostino,   D.   Levy, Disease. Arterioscl., Thromb. Vasc. Biol., 25: e37 doi:
A.M. Belanger, H. Silbershatz and W.B. Kannel, 1998. 10.1161/?01.ATV.0000159889.32537.43.
Prediction of Coronary Heart Disease Using Risk 36. Stocker, R. and J.F. Jr Keaney, 2004. Role of Oxidative
Factor Categories. Circulation, 97: 1837-1847. Modifications   in   Atherosclerosis.   Physiol  Rev.,

25. Ravnskov, U., 2002. Is atherosclerosis caused by 84: 1381-1478.
high cholesterol? Q J. Med., 95: 397-403.


