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Abstract: The present study was designed to investigate the hypolipidemic effect of Cinnamomum tamala Nees. leaves
extracts in high cholesterol diet induced hyperlipidemia. Aqueous and ethanolic extracts of leaves of Cinnamomum
tamala Nees. were administered in doses of 400mg/kg /day p.o. each for 10 days. Simultaneous administration of
Cinnamomum tamala Nees. leaves extracts significantly(p<0.001) prevent the rise in serum levels of total cholesterol,
triglyceride, LDL-C,VLDL-C and Atherogenic index whereas significant (p<0.01) increases in the level of HDL-C.
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INTRODUCTION

Hyperlipidemia contributes significantly in the
manifestation and development of atherosclerosis and
coronary heart diseases (CHD). Atherosclerosis, are
the most common cause of mortality and morbidity
worldwide. Although several factors, such as diet high
in saturated fats and cholesterol, age, family history,
hypertension and life style play a significant role in
causing heart failure, the high levels of cholesterol
particularly TC, TG and LDL cholesterol is mainly
responsible for the onset of CHDs (Choudhary M. Let
al,2005). A 20% reduction of blood cholesterol level
can decrease about 31% of CHD incidence, and 33%
of its mortality rate'.

In addition hyperlipidemia is induced by
secondary effect of diabetes, therefore ,the agent
having some antioxidant and anti-diabetic effect also
showed favorable effect to hyperlipidemia. HMG Co A
reductase inhibitor has been used in the treatment of
hyperlipidemia, and simvastatin is one of the most
perevalently used HMG CO A reductase inhibitors °.

Spices are dried parts of herbs used as
flavouring agents in cooking in oriental countries
owing to their taste and aroma. Indian bay leaf
(Cinnamomum tamala Nees.) is one among them .The
dried leaf of this plant is a spice commonly used in
Indian homes for seasoning. It belongs to the family
Lauraceae and is indigenous to the Asian minor and

southern Europe ** Until now , the antidiabetic

activity’, anti-bacterial activity®, antioxidant activity ’,

antimicrobial®,  anti-inflammatory  activity’, anti-
diarrhoeal activity ', of CT extracts have been
evaluated.

Based on this information present study was
designed to investigate the Antihyperlipidemic effect
of Cinnamomum tamala Nees. extracts (ethanolic and
aqueous) serum lipid and lipoprotein profile in high
cholesterol diet induced hyperlipidemia.

MATERIAL AND METHODS
Plant Materials and Chemicals

The leaves of Cinnamomum tamala Nees.
collected at local area of Sangli were authenticated
from botanist of Jaysingpur college , Jaysingpur.
Simvastatin was obtained as gift sample from Cipla
Kurkumbh, Pune. Diagnostic kits for estimation of
Cholesterol (Span Diagnostics), triglyceride (Biolab
diagnostics), HDL-C (Coral Clinical) were used. High
cholesterol diet was prepared in college lab.
Plant extracts

The leaves of plant were dried in shade, under
normal environmental condition and then coare
powder was prepared. Aqueous extract was prepared
by cooled maceration. Drug powder was taken in a
1000 ml conical flask and macerated with sufficient
quantity of chloroform water for 7 days. During
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maceration, it was shaked twice daily. On 7" day it
was filtered and the filtrate was concentrated. The
remaining solvent was evaporated by heating on a
water bath (50°C) to get aqueous extract. Ethanolic
extract was obtained by extracting powder with
95%ethanol by soxhlet extraction method with for 72
hr. After completion of the extraction the solvent was
removed completely to get extract. All the extracts
were stored in desiccators.

Experimental

Male albino rats (Wistar strain) weighing
between 150-200gm were maintained at 25 to 300C
and kept in well ventilated animal house in large
polypropylene cages and were fed standard rats chow
and water ad libitum. The animal experiment was
approved by animal ethical committee of institute.
Preparation of doses
Oral Administration of extract

Dissolving 500mg/kg, body weight of
Cinnamomum tamala Aqueous extract in distilled
water and ethanolic extract suspended in tween-80,
and given by oral gavage.

Composition of High fat diet (HCD)

High fat diet cocktail was prepared by mixing
cholesterol (100g), cholic acid(50g) in 1 liter of
coconut oil supplemented with egg'"'*".
Experimental procedure

The animals were fed a high-cholesterol diet
for 10 days. To confirm the induction of
hyperlipidemia, blood samples were collected by retro
orbital vein. The TC concentration of the blood
samples was then determined using a standard
diagnostic kit . The rats were then divided into 5
groups of 6 animals based on their cholesterol levels,
after which the treatments were administered orally
once daily for 10 days.

Biochemical assay

At the end of the experimental period Blood

was withdrawn from retro-orbital plexus of rat under

ether anesthesia and centrifuged at 2000 rpm for
30min so at to get serum. Serum total cholesterol,
triglyceride HDL-C was estimated by using diagnostic
kits. Low and respectively. Atherogenic index was
calculated from TC and HDL-C.
Statistical analysis

One way analysis of variance (ANOVA)
followed by Dunnets t-test was carried out and
P<0.005 was considered significant.

RESULTS

A significant increase in body weight was
detected in HCD feed rats compare to normal control.
In present study, however no favorable changes in
body weight were detected after Cinnamomum leaves
Nees. leaves extract dosing.

Feeding animal with high cholesterol diet
enriched with coconut oil and egg produced a
significant elevation in serum CHOL concentration
(135.73%; P<0.05), as well as increase in TG and
LDL-C concentrations (112.28 %, 109.15%, p<0.05
respectively) with decrease in the level of good
cholesterol carrier, HDL (-46.82%).

Supplementation of the HCD with 400mg/kg
ethanolic and aqueous extracts of leaves of
Cinnamomum tamala Nees. reduced the serum TC by
about 30.00%, 20.01% respectively compared to rats
fed HCD alone. There was marked decline in serum
TG condition has shown by 24.29%, 19.68% in
ethanolic and aqueous extracts treated group
respectively. Elevated level of HDL-C is considered as
cardioprotective effect. Treatment with CT extracts,
ethanolic and aqueous shown increase in HDL-C by
51.8% , 43.97% respectively. CT treated groups
showed marked reduction in atherogenic index.
Atherogeni index which is most important indicator of
CHD at both high and low serum cholesterol level '*

Table No.1 Effect of ethanolic and aqueous extracts of leaves of Cinnamomum tamala Nees. on lipid

profile in HCD induced hyperlipidemic rats.

Sr. GROUPS TC TG HDL VLDL LDL
No. (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
1. Control 77.77+ 4.05 70.15+ 6.16 34.81+ 1.58 14.03+ 1.23 27.08+2.91
2. HCD 183.33 + 6.67 148.92+ 6.53 18.51+ 1.36 29.77+ 1.30 135.04+ 5.47
(1135.73) (1112.28) 146.82 (1112.18) (11041.40)
3. HCD+ 103.33+ 7.13* 97.22+ 5.28* 31.47+ 2.54% 19.60+ 1.03* 51.80+ 3.97*
Simva.(10mg/kg) (143.64) (134.71) (170.01) (134.16) (161.64)
4. HCD + 150.00+10.33* 121.5443.29% | 25.92+ 1.58%* 24.41+ 0.75%* 99.77+ 9.85*
Eth.200mg (118.19) (118.38) (140.03) (118.00) (126.57)
S. HCD + 128.33+ 6.01* 112.74+ 5.56*% | 28.10+2.19*% 22.51+ 1.12* 77.67+ 3.97*
Eth.400mg (130.00) (124.29) (151.80) (124.38) (142.48)
6. HCD + 153.33+7.60* 124.36+6.05* 22.58+ 1.66 24.86+ 1.21* 105.96 +£6.06
Aqu.200mg (116.37) (116.49) (121.98) (116.49) (121.53)
7. HCD + 146.66+ 6.15% 119.60+ 7.54% | 26.65+ 1.72*% 23.86+ 1.52* 96.15+ 4.88*
Aqu.400mg (120.01) (119.68) (143.97) (119.85) (128.79)
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Table No.2 Effect of ethanolic and aqueous extracts of leaves of Cinnamomum tamala Nees. on body weight
HCD induced hyperlipidemic rats

Days Mean Body weight (gm)(% change in body weight)
Normal | HCD STD Eth.200 Eth400 Aqu.200 | Aqu.400
Mg Mg mg mg
0" day 148.33 138.66 146.33 144.83 144.44 145.00 146.66
5™ day 161.33 164.66 165.33 166.50 167.44 170.50 169.66
(18.76) | (1M18.75) | (112.98) | (114.96) (™M15.92) | (1M17.58) | (1M15.68)
10" day | 169.10 179.66 181.66 181.00 180.00 182.66 179.00
(114.00) | (1M29.56) | (124.14) | (124.97) (M24.61) | (125.97) | (1M22.05)
15% day 178.33 187.33 189.53 188.00 185.33 190.00 183.53
(1M20.22) | (135.10) | (129.72) | (129.80) (128.30) | (131.03) | (125.13)
20" day 183.66 199.33 192.33 192.66 190.33 195.33 194.66
(123.81) | (1M44.09) | (131.43) | (133.02) (M31.77) | (1M34.71) | (132.72)
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Fig.No.1 Effect of ethanolic and aqueous extracts of leaves of Cinnamomum tamala Nees.

on lipid profile in HCD induced hyperlipidemic rats.

DISCUSSION
Hyperlipidemia a well known risk factor for
cardiovascular disease ,especially atherosclerotic

coronary artery disease (CAD) is one of the major
cause of premature death globally and it is expected to
be the most important cause of mortality in India by
the year 2010 .

It has been well established that nutrition plays
an important role in the etiology of hyperlipidemias
and atherosclerosis. Several animal and human studies
have confirmed the hypercholesterolemic properties of
saturated fatty acids and cholesterol which include
increasing total cholesterol and altering lipoprotein
pattern and whose mechanisms remain under study.
Cholesterol feeding has been often used to elevate
serum or tissue cholesterol levels to assess
hypercholesterolemia-related metabolic disturbances in
different animal models'®.

Rats fed with a diet supplemented with 100g
cholesterol and 50gm Cholic acid in coconut oil with
egg for 20 days served as the experimental model. This
is in accord with previous finding reported by Na
Young Yoon et al; 2008 who showed that feeding rats
with high cholesterol diet for 7 days induced
hyperlipidemia. Similar results have been reported by
Hossam M.M. Arafa 2005, feeding rats with an HCD
for 7 consecutive days resulted in marked
hypercholesterolemia. Also Palaninathan Varalakshmi
et al;2006 have demonstrated that feeding Wistar rats
for 30 days a high cholesterol diet increased the serum
lipids. The mechanism of action of cholic acid is two
fold: an increase in cholesterol absorption and a
concomitant suppression of cholesterol 7a-hydroxlyase
activity that results in decreased cholesterol excretion
7. Cholic acid improves cholesterol absorption by its
emulsifying property.
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From obtained result it was observed that
keeping the animal on HCD significantly increased the
TC, TG, LDL-C level in serum (P<0.05) as compared
to rats on normal diet. When HCD was co-
administered with CT extracts, the elevated levels of
TC, TG and LDL-C condition has shown considerable
decline. It was noted that TC, TG and LDL-C lowering
activity of ethanolic extract (400mg/kg) of CT leaves
was more significant as compared to aqueous extract.
There was significant elevation in plasma HDL-C in
CT treated rats as compared to HCD rats, thus
indicating the efficacy of CT extract in preventing the
elevation seen in various components of lipid profile
under experimentally induced hyperlipidemia. Ample
of evidence exists with respect to the fact that HDL
cholesterol is inversely related to total body cholesterol
and a reduction of plasma HDL cholesterol
concentration may accelerate the development of
atheroscelerosis leading to ischaemic heart diseases, by
impairing the clearing of cholesterol from the arterial
wall '®. Flavonoids are reported to increase HDL-C
concentration and decrease in LDL and VLDL levels
in hypercholesteremic rats > Flavonoids and
polyphenols found in our CT extracts could therefore

REFERENCES

1. Zamani Marzyich, Alireza O. Rahimil,Reza
Mahdavil , Mohammed Nikbakhshl, Morteza V.
Jabbaril, Hassan Rezazadeh2, Abbas Delazar2,
Lutfun Nahar3, Satyajit D.Sarker“Assessment of
anti-hyperlipidemic effect of Citrullus colocynthis
“Brazilian Journal of Pharmacognosy 17(4): 492-
496, 2007.

2. Sae Kwang Ku ,Hyo Chan Ahn, Hyeung Sik Lee,
Hypolipidemic effect of water extract of
Picororrohiza inPX407 Induced hyperlipidemia
ICR mouse model with hepatoproective effects: A
prevention study, Journal of Ethnopharmacology
105 (2006) 380-386.

3. The wealth of India A Dictionary of India raw
materials and industrial products 1* supplemented
series vol.1:A-Ci 2004,Pg.no.261.

4. Kirtikar KR, Basu BD. Indian Medicinal Plants.
International book distributors, Dehradun 1999;
2:809-811; 830-833.

5. Gupta Rahul , Kumar Gaurav Bajpail, Samta
Johri, A.M. Saxena An Overview Of Indian Novel
Traditional Medicinal Plants With Antidiabetic
Potentials Afi. J. Trad. Cam (2008) 5 (1): 1 —1.

6. Gurdip Singh a, Sumitra Maurya , M.P.
deLampasona , Cesar A.N. Catalan “A comparison
of chemical, antioxidant and antimicrobial studies
of cinnamon leaf and bark volatile oils,oleoresins
and their constituents” Food and Chemical
Toxicology 45 (2007) 1650-1661.

2520

be considered favorable in increasing HDL and
decreasing LDL and VLDL in CT treated rats.
Simvastatin which was used as positive
control in this study, is a HMG-CoA reductase
inhibitor. HMG-CoA reduce serum triglyceride levels
through the modulation of apolipoprotein C-III and
lipoprotein lipase. Rats treated with Simvastatin
showed marked reduction in all serum lipoproteins and
increase in HDL level as compared with HCD group.

CONCLUSION

Result of present study revealed that the
aqueous and ethanolic extract of leaves of
Cinnamomum tamala Nees. improved the serum lipid
profile in rats by decreasing serum TC, TG, LDL-C
and increasing serum HDL-C, thus improving the
atherogenic index. This finding provides some
biochemical basis for the use of leaves extract of
Cinnamomum tamala Nees. as antihyperlipidemic
agent having preventive and curative effect against
hyperlipidemia. Further, studies are required to again
more insight in to the possible mechanism of action.

7. C.V.Anuradha, S. Lakshmi Devi, S. Kamappan
Evaluation of in vivo antioxidant activity of Indian
bay leaf, Cinnamomum tamala (Buch.-Ham.)
T.Nees & Eberm using rat brain synaptosomes as
model system. Indian  Journal of Experimental
Biology, 2007.

8. Parekh J and Chanda S, In vitro screening of
antibacterial activity of aqueous and alcoholic
extracts of various Indian plant species against
selected pathogens from Enterobacteriaceae
African Journal of Microbiology Research Vol. 1
(6) pp.092-099, November 2007.

9. Gambhire Manoj Nilkant , Archana Ramesh
Juvekar, Shaijesh Shirish Wankhede Anti-
inflammatory activity of aqueous extract of
Cinnamomum tamala leaves by in vivo and in vitro
methods Journal of Pharmacy Research 2009,
2(9),1521-1524.

10. Rao Chandana Venkateswara ,
Madhavan Vijayakumar, K. Sairam and
Vikas Kumar Antidiarrhoeal activity of the
standardised extract of Cinnamomum tamala in
experimental rats. Journal of Natural Medicines,
2008.

11. Hossam M.M. Arafa “Curcumin attenuates diet-
induced hypercholesterolemia in rats”. © Med Sci
Monit, 2005; 11(7): BR228-234.

12. Jain G.C. , S. Jhalani, S. Agarwal and K. Jain
Hypolipidemic and Antiatherosclerotic Effect of
Leptadenia pyrotechnica Extract in Cholesterol


http://www.springerlink.com/content/119795/?p=904044569d8c455e94af947bb74cfa14&pi=0

Varsha Dhulasavant et a/ /Int.]. PharmTech Res.2010,2(4)

13.

14.

15.

16.

Fed Rabbits Asian J. Exp. Sci., Vol. 21, No. 1,
2007, 115-122.

Metwally, M.A.A ,A.M. El-Gellal and S.M. El-
Sawaisi Effects of Silymarin on Lipid Metabolism
in Rats World Applied Sciences Journal 6 (12):
1634-1637, 2009.

Dubey Sonal and Pande V.V. Antihyperlipidemic
activity of Sphaeranthus indicus on Atherogenic
diet induced hyperlipidemia in rats, International
journal of green pharmacy,2008.

Verlecar X.N., K.B. Jena, G.B.N. Chainy
Biochemical markers of oxidative stress in Perna
viridis exposed to mercury and temperature
Chemico-Biological Interactions 167 (2007) 219—
226.

Ma Angeles Zulet, PhD, Ana Barber, PhD, Henri
Garcin, PhD, Paul Higueret, PhD, and Jose’
Alfredo Marti'nez, PhD, FACN “Alterations in
Carbohydrate and Lipid Metabolism Induced by a
Diet Rich in Coconut Oil and Cholesterol in a Rat

17.

18.

19.

sk sk skook

2521

Model” Journal of the American College of
Nutrition, Vol. 18, No. 1, 36-42 (1999).
Moghadasian Mohammed H., DVM, MSc, PhD
Minireview ‘Experimental atherosclerosis A
historical overview” Life Sciences 70 (2002) 855—
865.

Kanungo S. K, Panda D. S, Swain S. R, Barik B. B
And Tripathi D. K. Comparative Evaluation Of
Hypolipidemic Activity Of Some Marketed Herbal
Formulations In Triton Induced Hyperlipidemic
Rats Pharmacologyonline 3: 211-221 (2007).

Patel DK, Patel KA, Patel UK, Thounaoja MC,
Jadeja RN, Ansarullah, Padate GS, Salunke SP,
Devkar RV, Ramachandra AV, Assessment Of
Lipid Lowering Effect Of Sida rhomboidea. Roxb
Methanolic Extract In Experimentally Induced
Hyperlipidemia , J Young Pharma.2009; 1(3):233-
238.



