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ABSTRACT

Cardio vascular disease (CVD) is one of the major causes of mortality and morbidity in Europe, United
States, most parts of Asia and recently in developing countries. World Health Organization (WHO)
reported that the high blood cholesterol contributes to approximately 56% cases of CVD worldwide and
causes about 4.4 million deaths in each year. Presently, the existing drugs used in CVD are associated
with side effects such as abnormal liver disease, diarrheal, gastric irritation and nausea. In recent times,
focus on plant research has increased all over the world and copious amount of evidence is available
regarding the potential use of medicinal plants in various traditional system of medicines. Several herbs
have been reported to reduce high blood cholesterol without negative side effects and they are relatively
affordable. In the present study, the effect of celery on cholesterol induced rats was studied. Ethanolic
extract of celery stem was orally administered by post treatment at the dose level of 500mg/kg of body
weight for 7, 14" 28" and 56" days respectively. Administration of cholesterol induced rats resulted in
increased total cholesterol, triglycerides, LDL, VLDL and decreased the HDL cholesterol
(Hyperlipidemic). Administration of celery extract resulted in HDL cholesterol increase and decrease in
the total cholesterol, triglycerides, LDL and VLDL in time duration dependent manner. The above
finding proved that 56 day treatment of ethanolic extract of celery was found to have more protective
effect on lipid profiles in cholesterol induced rats. The results of the above studies are discussed in the
light of recent literature.
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1. INTRODUCTION

Cardio vascular disease (CVD) is one of the major
causes of mortality and morbidity in Europe,
United States, most parts of Asia *** and recently
in developing countries . World Health
Organization (WHO) reports that high blood
cholesterol contributes to approximately 56%
cases of CVD worldwide and causes about 4.4
million deaths in each year . Many scientists
have clearly demonstrated that the common risk
factor for CVD is hypercholesterolemia 1% 201,
Hyperlipidemia is a metabolic disorder, specially
characterized by alteration occurring in serum
lipid and lipoprotein profile due to increased
concentration of Total Cholesterol (TC), Low
Density Lipoprotein Cholesterol (LDL-C), Very
Low Density Lipoprotein Cholesterol (VLDL-C)
and Triglycerides (TAG) with a decrease in the
concentration of High Density Lipoprotein

Cholesterol (HDL-C) in the blood circulation °!.
Therefore, treatment of hypercholesterolemia may
reduce the risk or development of CVD [,

Presently, the existing drugs used in CVD are
associated with side effects such as abnormal liver
disease, diarrheal, gastric irritation and nausea !,
In recent times, focus on plant research has
increased all over the world and copious amount
of evidence are available regarding the potential
use of medicinal plants in various traditional
system of medicines. Several herbs have been
reported to reduce high blood cholesterol without
negative side effects and they are relatively
affordable ®®!. India has about 45,000 plant
species; while medicinal properties have been
assigned to several thousand. The officially
documented plants with medicinal potential are
3000 but traditional practitioners use more than
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6000 plants. India is the largest producer of
medicinal herbs and is called the botanical garden
of the world.

Celery is an excellent source of vitamin C. It is a
very good source of dietary fiber, potassium,
foliate, manganese and vitamin B6. It is also good
source of calcium, vitamin B1, vitamin B2,
magnesium, vitamin A, phosphorus and iron &4,
Essential oils from mountain celery seed (MC-E)
contains 109 compounds, including mainly nine
kinds of monoterpenoids, 31 kinds of
sesquiterpenoids, and 22 kinds of alcohols ™.
Experimental studies have shown that celery

possess antibacterial, antifungal, nematicidal,
mosquitocidal *°, anti-aggregation Y, and
analgesic 4.

Apium graveolens (Celery) an important

commercial plant belongs to the family Apiaceae
and is widely used as a spice and a seasoning in
food. It is grown commercially in the USA,
France and other parts of Europe. In India, it is
grown in Punjab, UP and nowadays in Tamilnadu
(Nilgiris). India produces 40,000 tons of Celery
and exports 29,250 tons (Spices Board 2008).

2. MATERIALS AND METHODS

Plant processing

Celery was purchased from the local market
(Chennai). The celery stem were shade dried,
finely powdered and filled in the thimble and
extracted successively with Ethanol using soxhlet
extractor for 10 h. The extracts were concentrated
using rotary flash evaporator and preserved at 5°C
in an airtight bottle until further use.

Cholesterol

Cholesterol was purchased from Sisco research
laboratories Pvt. Ltd. Bombay, India.

Animal Model

Animals were housed, fed and treated in
accordance with the in house guidelines for
animal protection to minimize pain and
discomfort. Adult male wistar rats weighing about
175 - 200 g each were used throughout the study.
The animals were left for seven days to adapt to
the room conditions (temperature, humidity, light
and dark period, aeration and caging).

Treatment

Male wistar rats were divided into seven groups
(n = 6). Group I served as control, group Il served
as vehicle control administered with vehicle only
(2 ml of hydrogenated groundnut oil). Group IlI
cholesterol control where in 500 mg/kg body wt
of cholesterol in 2 ml of hydrogenated groundnut
oil was administered for 30 days, the treatment of

© 2010, 1JPBA. All Rights Reserved.

Group IV, V, VI and VII rats were fed with 1ml of
ethanolic extract of celery stem of 500 m%/kg of
body weight for 7", 14™ 28" and 56 days
respectively.

Collection of Blood

At the end of the experiment after 12 - 14 hrs of
fasting blood samples were drawn from rats in
plain tube, allowed to clot and were centrifuged to
obtain serum. The serum was stored -20°C for
biochemical analysis.

Determination of serum lipid profile

Serum lipid profile, including: total cholesterol
(TC) and triglycerides (TG) were calorimetrically
determined ™ %! high - density lipoprotein
cholesterol (HDL-c) was calorimetrically
determined, low - density lipoprotein cholesterol
(LDL-c), and very low-density lipoprotein
cholesterol (VLDL-c) were mathematically
calculated [,

Statistical analysis

The data obtained from various studies were
subjected to statistical analysis using SPSS
package. Student’s ‘t’ test was applied for the
studies. They are expressed as the mean +SD and
the differences between groups were statistically
analyzed using one-way analysis of variances
(ANOVA).

3. RESULTS

Herbal preparation has been used in many parts of
the world since ancient times. In, recent years,
their popularity has gained importance, as a
alternative to modern medicine even in
developing countries %,

Among many plants analysed/investigated by
many scientists worldwide, Research has shown
Celery occupies a unique place in delipidation
process. Which is also witnessed in this study
likewise Hibiscus sabdariffa on rats ™, Ocimum
sanctum on rats *?, Emblica officinalis on rats 7,
Lantana aculeata on rats . According to
Choudhary et al. ™! ethanol extract of Iris
germanica on rats significantly lowered the lipid

components especially, the cholesterol and
triglycerides.

On feeding normal rat with cholesterol
significantly increases the level of total

cholesterol, TGL-c, LDL-c, VLDL-c and decrease
the HDL-c. On feeding of ethanolic extract of
celery stem it increased the HDL-c and at the
same time it remarkably decreases the Total
cholesterol, TGL-c, LDL-c and VLDL-c when
compared to the control experimental animal.
Better results were obtained in 56" day of
treatment with 500 mg/kg celery than the 7", 14"
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and 28" day treated animal (Table 1). The results
suggest that the lipid lowering action of this
natural product maybe reduction of lipid
absorption in the intestine, such a result has also
been obtained by Tsi and Tan ! while using
aqueous celery extract fed for 8 weeks after
weaning, which significantly reduced the serum
TC concentration of growing RICO rats. The
reason for decrease in levels of total cholesterol,
triglycerides, LDL and VLDL may be due to the
short-chain fatty acids produced through the
fermentation of soluble fiber by celery.

In the liver, conversion of cholesterol to bile acids
is regulated by the rate limiting enzyme,
cholesterol 7a-hydroxylase ?®.. It may be pointed
here that the mountain Celery seeds are products
uniquely possessing hypolipidemic and HDL-C-

elevating activities . According to Mansi et al.
(2] the lipid lowering action of this natural product
may be mediated through inhibition of hepatic
cholesterol biosynthesis, increased faucal bile
acids excretion, and enhanced plasma lecithin:
cholesterol acyltransferase activity, and reduction
of lipid absorption in the intestine, thereby
reducing the bad cholesterol.

The study shows that ethanolic extract of celery
stem has antihyperlipidemic effect and could be of
value in reducing serum Total cholesterol,
Triglyceride, LDL-c, VLDL-c and increasing
HDL-c. Which can be recommended to high
cholesterol patients and also obese patients to use
celery powder in their diet and also celery leaves
can be used as green salads.

Table 1: Effect of Apium graveolens on lipid profiles in the blood of rats (Rattus norvegicus)

Total Cholesterol Triglycerides HDL LDL VLDL

Normal control 53.17 +2.56 73.17 £ 3.97 35.83 + 2.64 2.33+0.82 14.33 £0.82
Vehicle control (HGNO) 88.67 +3.83% 106.17 + 454 % 2550 +3.08%" 41.83+0.75% 20.83+0.75%
Cholesterol control (30 Days) 179.33 £2.80% 150.83 £5.00%" 16.67 £2.58% 13217 £ 1.72% 29.67+1.21%
30 Days C + 7 Days with A. graveolens 129.83 £ 4.02"" 133,50 +3.94" 27.33+£3.33"" 7533+ 1.51"" 26.33+0.82""
Stem (37 Days)

30 Days C + 14 Days with A. graveolens 91.83+4.17" 120.50 +2.88"" 31.83+3.54" 35.50 + 4.93" 23,50 £0.55"""
Stem (44 Days)

30 Days C + 28 Days with A. graveolens 72.83 214" 110.67 +4.13" 36.50 £2.07"" 13.83£3.54" 21.83+0.98""
Stem (58 Days)

30 Days C + 56 Days with A. graveolens 58.83+2.64" 91.50 +5.47"" 38.67 +4.18"" 2.67+151"" 18.00+1.10"™
Stem (86 Days)

A. graveolens — Apium graveolens; HDL — High density lipoprotein; HGNO — Hydrogenated ground nut oil; C — Cholesterol, LDL — Low

Density Lipoprotein, VLDL — Very Low Density Lipoprotein.
Values represent mean + SD of six animals

a — denotes parameters are compared to control rats, b - — denotes parameters are compared to cholesterol control rats

NS _ Non-significant, " P<0.05, ™ P<0.01, ™" P<0.001.

ACKNOWLEDGEMENTS

The authors thank the Management and Principal
of the New College, Chennai, India for providing
necessary facilities.

REFERENCES

1. Allain, CC., Poon, LS and Chan, CS.
1974. Enzymatic determination of serum
total cholesterol. Clin Chem. 20: 470-5.

2. Ashraf, ZA., Hussain, ME and Fahim, M.
2005. Antiatherosclerotic effects of dietary
supplementation of garlic and turmeric:
restoration of endothelial function in rats.
Life Sci. 77:837-857.

3. Castelli, WP., Anderson, K., Wilson, PW
and Levy, D. 1992. Lipid risk of coronary
heart disease: The Framingham Study.
Ann. Epidemiol. 2:23-28.

4. Cheng, M C,, Lin, LY., Yu, TH and Peng,
RY. 2008. Hypolipidemic and antioxidant
activity of mountain celery (Cryptotaenia

© 2010, 1JPBA. All Rights Reserved.

japonica Hassk) seed essential oils. J
Agric Food Chem, 56, 3997-4003.

5. Choudhary, S., Naheed, S., Jali, J., Alam
M and Atta, R. 2005. Effects of ethanolic
extract of Iris germanica on lipid profi le
of rats fed on a high-fat diet . J.
Ethnopharmacol . 98 : 217 - 220 .

6. Circulation 106 of 2002.

7. Doha, A., Mohamed., Thanaa, E., Hamed.,
Sahar, Y and Al-Okbi. 2010. Reduction in
hypercholesterolemia  and  risk  of
cardiovascular diseases by mixtures of
plant food extracts: a study on plasma lipid
profile, oxidative stress and testosterone in
rats. Grasas Y aceites. 61(4): 378-389.

8. Friedewald, W.T., Levy, R.. and
Fredrickson, D.S. 1972. Estimation of the
concentration of low-density lipoprotein
cholesterol in plasma without use of the
preparative ultracentrifuge. Clini. Chem.
18:499 - 502.

733




IJPBA, Jul - Aug, 2013, Vol. 4, Issue, 4

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

© 2010,

Dawood Sharief / Antihyperlipidemic Activity of Ethanolic Extract of Celery Stem on Rats (Rattus norvegicus)

Karen Sliwa and Ana OlgaMocumbi.
2009. Forgotten cardiovascular diseases in
Africa.Clin Res Cardiol.DOI
10.1007/s00392-009-0094-1.

Law, MR. 1999. Lowering heart disease
risk with cholesterol reduction: evidence
from observational studies and clinical
trials. Eur. Heart J. Suppl. 1:3-8.

Lewis, DA., Tharib, SM and Veitch GBA.
1985. The anti-inflammatory activity of
celery Apium graveolens L. Int. J. Crude
Drug Res. 23:27-32.

Mansi Kamal., Abushoffa Adel, M., Disi
Ahmad and Aburjai Talal. 2009.
Hypolipidemic Effects of Seed Extract of
Celery (Apium graveolens) in Rats.
Pharmacognosy Magazine 1,(1 ), 301-305.
Maurya, R., Srivastavas, S., Kalshreshtha,
DK and Gupta, CM. 2004. Traditional
remedies for fertility regulation . Curr.
Med. Chem. 11 : 1350 - 1431 .

Mitra, S. K., Venkataranganna, M. V.,
Gopumadhavn, S., Anturlikar, S. D and
Seshadri, U. V. 2001. The protective effect
of HD-03 in CCL4- induced hepatic
encephalopathy in rats.

Momin, R and Nair, G. Mosquitocidal.
2001. Nematicidal and  Antifungal
Compounds from Apium graveolens L.
Seeds J Agric Food Chem. 49:142-145.
Pooja, C., Ochani and Priscilla D Mello.
2009. Antioxidant and antihyperlipidemic
activity of Hibiscus sabdaritta Linn. leaves
and calcyces extracts in rats. Indian J. Exp.
Bio. 47: 276 -282.

Rajkumar, R., Dawood Sharief, S.,
Vinothkumar, K., Ilango, B and Sukumar,
E. 2010. Effect of Emblica officinalis
fruits in lowering bioaccumulation of lead
in rats. Poll Res. 29 (3): 441-442.
Richmond, N. 1973.  Colorimetric
determination of total cholesterol and high
density lipoprotein cholesterol (HDL-c)
Clin Chem. 19: 1350-6.

Sans, H., Kesteloot, H and Kromhout D.
1997.0n behalf of the Task Force. The
burden of cardiovascular  diseases
mortality in Europe. Eur. Heart J. 18:1231-
1248.

Shaten, B J., Kuller, LH and Neaton JD.
1991. Association between baseline risk
factors, cigarette smoking and CHD
mortality after 10.5 years. Prev. Med.
20:655-669.

IJPBA. All Rights Reserved.

21.

22,

23.

24,

25.

26.

Teng, C M., Lee, LG and Ko, SN. 1985.
Inhibition of platelet aggregation by
apigenin from Apium graveolens Asia
Pac. J. Pharmacol. 3:85-88.

Thamollwan, S., Watcharaporn, D.,
Thanapat, S., Suwan, T and Somlak, P.
2011. Lipid lowering and antioxidative
activities of aqueous extracts of Ocimum
sanctum L. leaves in rats fed with a high
cholesterol diet. Oxidative medicine and
cellular longevity. 962025, 10.

Tsi, D and Tan, B. 2000. The mechanism
underlying  the  hypocholesterolaemic
activity of aqueous celery extract, its
butanol and aqueous fractions in
genetically hypercholesterolaemic rico
rats. Life Sci. 66:755-767.

Vinoth Kumar, K., Dawood Sharief, S.,
Rajkumar, R, Ilango, B and Sukumar, E.
2010. Lipid lowering activity of Lantana
aculeate root extract in rats. J. of Herbal
Medicine and Toxicology. 4 (2) 59-62.
Wahlefeld AW. “Methods of Enzymatic

Analysis”. Academic Press. 1974. pp.
1831-5. Chapter 5.
William, RL and John MS. 2010.

Overview of the LDL receptor: relevance
to cholesterol metabolism and future
approaches for the treatment of coronary
heart disease. J. Receptor Ligand Channel
Res., 3: 1-14.

734



	Antihyperlipidemic Activity of Ethanolic Extract of Celery Stem on Rats
	(Rattus norvegicus)

