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Antihypertensive Effects of Centella asiatica Extract
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Abstract. This study assessed effects of Centella asiatica extract on blood pressure and heart rate (HR) of
N-nitro-L-arginine methyl ester (L-NAME) induced hypertensive rats. Male Wistar rats were anesthetized
with sodium pentobarbital (50 mg/kg, i.p.) and their left carotid arteries were cannulated for invasive blood
pressure measurement. Mean arterial blood pressure (MABP), systolic blood pressure (SBP), diastolic blood
pressure (DBP), and HR were recorded continuously throughout the experiment using PowerLab system.
Thirty minutes after administration of L-NAME (40 mg/kg, i.p.), rats were intragastrically administered with
DDD water (20 ml/kg), quercetin (5 mg/20 ml/kg), propylene glycol (20 ml/kg), or Centella asiatica extract
(4, 8, 16, or 32 g/20 ml/kg), n=8 each. All recordings were further continued for 90 minutes. L-NAME
significantly increased MABP, SBP and DBP. Centella asiatica extract (16 g/20 ml/kg) and quercetin
significantly lowered the elevated MABP, SBP, and DBP in L-NAME induced hypertensive rats. Centella
asiatica extract and quercetin did not cause any change in HR of rats receiving L-NAME. The present study
demonstrated blood pressure lowering effect of Centella asiatica extract in L-NAME induced hypertensive
rats. These findings provide scientific support for tradition use of this plant to modify the actions of human
cardiovascular system.
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1. Introduction
Hypertension is a major risk factor for chronic renal failure, cardiovascular disease and stroke, thus
prevention of hypertension is important in reducing the risk of these debilitating ailments [1]. Identification
of antihypertensive foods is currently interested because they are expected to prevent hypertension with
lower side-effects than antihypertensive drugs [2]. Many researchers are actively looking for
antihypertensive compounds derived from various natural products for the use in functional foods. Several
studies have shown that food ingredients rich in flavonoids and other polyphenols can lower blood pressure
[3]-[6].
Centella asiatica (L.) Urban, known as Asian pennywort, guta kola (Indian) and bua-bok (Thai), is a
small creeping herb that has long been used in traditional medicine and various purposes. It is a tropical
medicinal plant with a long history of therapeutic used for many conditions such as dermal disorder, vascular
diseases, microangiopathy, and inflammatory [7]-[9].
Centella asiatica extract exerted potent antioxidative activity as indicated by various assay system [10].
Centella asiatica contains high total phenolic content which contributed by the flavonoids such as quercetin,
kaempherol, catechin, rutin, apigenin and naringin [11] and is said to have a direct effect in lowering blood
pressure and is often referred to as a rejuvenating medicament in Ayurvedic Pharmacopoeia [12], [13].
Therefore, this study aimed to determine acute effects of Centella asiatica extract on blood pressure and
heart rate of anaesthetized hypertensive rats. A flavonoid quercetin found in Centella asiatica was used as
positive control in this study since it has been shown to promote relaxation of cardiovascular smooth muscle
(antihypertensive effects) [14].
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2. Materials and Methods
2.1. Plant Material
Centella asiatica plant was obtained from local market in Nakhon Ratchasima province during JuneAugust 2010. A voucher specimen number of Centella asiatica is BFK184894 from BGO Plant Database,
The Botanical Garden Organization, Ministry of Environment and Natural Resources, Thailand.
Edible parts of Centella asiatica were washed with copious amounts of water and allowed to air dry at
room temperature for 2 to 3 h. The plant was then cut into small thin pieces and dried at room temperature
for 2 to 4 days. The dried thin pieces of plant were powdered using an electric mill with a 1 mm mesh. The
dried powder was extracted by maceration method with 80% aqueous ethanol (100 g dried powder/500 ml of
80% aqueous ethanolic solution) for 7 days in the dark at room temperature. The obtained suspension was
filtered through No.1 Whatman filter paper. The filtrate was collected, concentrated using a rotary evaporator
and then converted into crude extract by freeze dryer. The obtained crude extract was stored at -20 ℃ until
further used. On the day of each experiment, Centella asiatica extract was freshly prepared by dissolving in
double deionized distilled (DDD) water at the desired concentration.

2.2. Animals
Male Wistar rats (200-250 g) were obtained from Institutional Animal Care, Suranaree University of
Technology (SUT). They were maintained under standard laboratory conditions (12:12 h dark-light cycle,
ambient temperature 20 ± 1 °C) with free access to food and water. This study was conducted under permit of
the SUT Animal Care and Use Committee.

2.3. L-NAME Induced Hypertension
Hypertension was induced experimentally in rats by N-nitro-L-arginine methyl ester (L-NAME), a nitric
oxide synthase inhibitor (40 mg/ml/kg, i.p.) [15]. L-NAME was prepared everyday by dissolving in isotonic
saline (0.9% NaCl).

2.4. Experimental Procedure
The rats were anaesthetized with sodium pentobarbital (50 mg/kg, i.p.) [16]. The trachea was exposed
and cannulated to facilitate spontaneous respiration [17] and the left carotid artery was cannulated. For
intragastric administration of the drugs, the stomach was intubated. The blood pressure was recorded directly
through carotid artery cannulation by a pressure transducer coupled to PowerLab system with Chart program
(ADInstruments) [18] and the Chart recorder was calibrated in mmHg to measure the blood pressure. After a
30 min period of equilibration, mean arterial blood pressure (MABP), systolic blood pressure (SBP),
diastolic blood pressure (DBP), and heart rate (HR) were recorded 5 min before the rats (n=56) were
intraperitoneally injected with L-NAME (40 mg/ml/kg, [15]). Thirty minutes later, Centella asiatica extract
at the doses of 4, 8, 16, and 32 g/20 ml/kg, DDD water (20 ml/kg), quercetin (5 mg/20 ml/kg) [19] and
propylene glycol (20 ml/kg) were intragastrically injected, n=8 each. The blood pressure and heart rate were
then recorded for a further 90 min. At the end of experiment, rats were terminated with an overdose of
sodium pentobarbital.

2.5. Statistics
All data were expressed as means ± SEM. Statistical analysis was peformed by two-way repeated
measured ANOVA followed by Fisher LSD method using the software SigmaStat (version 3.5, Systat
Software Inc., USA.). P-values less than 0.05 (P<0.05) were considered statistically significant.

3. Results
3.1. Effects on Arterial BP and HR of Anaesthetized Hypertensive Rats
In pentobarbital-anaesthetized rats, L-NAME significantly increased MABP, SBP and DBP, but not HR
(Fig. 1). A single intragastric administration of Centella asiatica extract (4, 8 and 32 g/20 ml/kg) did not
123

cause changes in MABP, SBP and DBP (Fig. 1-3) of pentobarbital-anaesthetized L-NAME induced
hypertensive rats. At 90 min after administration, Centella asiatica extract (16 g/20 ml/kg) significantly
decreased the elevated MABP and DBP compared to control (DDD water) as shown in Fig. 1 and 3. During
the period of 75-90 min, Centella asiatica extract (16 g/20 ml/kg) significant decreased the elevated SBP
compared to control (DDD water) as shown in Fig. 2. From 10 min until 90 min after admistration of
guercetin (5 mg/20 ml/kg) caused significantly decreased in the elevated MABP when compared to control
(propylene glycol) as shown in Fig. 1. During the period of 45-90 min after administration, quercetin
significantly decreased the elevated SBP and DBP (Fig. 2 and 3). All doses of Centella asiatica extract and
quercetin had no effect on HR (All doses of Centella asiatica extract and quercetin had no effect on HR of
anaesthetized hypertensive rats (data not shown).
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Fig. 1: Effects of the Centella asiatica extract (CA) on MABP of anaesthetized hypertensive rats. b denotes significant
difference (P< 0.05) between CA at concentrations of 16 g/20 ml/kg compared to control (DDD water). * denotes
significant difference (P<0.05) between quercetin compared to control (propylene glycol).
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Fig. 2: Effects of the Centella asiatica extract (CA) on SBP of anaesthetized hypertensive rats. b denotes significant
difference (P< 0.05) between CA at concentrations of 16 g/20 ml/kg compared to control (DDD water). * denotes
significant difference (P<0.05) between quercetin compared to control (propylene glycol).
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Fig. 3: Effects of the Centella asiatica extract (CA) on DBP of anaesthetized hypertensive rats. b denotes significant
difference (P< 0.05) between CA at concentrations of 16 g/20 ml/kg compared to control (DDD water). * denotes
significant difference (P<0.05) between quercetin compared to control (propylene glycol).

4. Discussion and Conclusion
The present results demonstrated antihypertensive effect of Centella asiatica extract at the concentration
of 16 g/20 ml/kg (i.g.) and it flavonoid quercetin at the concentration of 5 mg/20 ml/kg (i.g.) in L-NAME
induced hypertensive rats. Significant decreases in the elevated MBP, SBP and DBP in L-NAME inducedhypertensive rats were found after administration of Centella asiatica extract. These findings could be
implied that Cenella asiatica extract possessed hypotensive effects on L-NAME induced-hypertensive rats.
The findings of the current study are consistent with those of Muangnongwa (2004) [20] who found that
fresh juice of Centella asiatica (32 g/kg, p.o.) could decrease SBP in deoxycorticosterone acetate (DOCA)salt induced hypertensive rats, but had no effect in normotensive rats.
Quercetin, a flavonoid found in Centella asiatica, was found to possess hypotensive effects in L-NAME
induced hypertensive rats. Quercetin significantly decreased the elevated MBP, SBP and DBP in L-NAME
induced-hypertensive rats. These findings are an important extension of previous studies showing that
quercetin can lower blood pressure in hypertensive animals [21]-[25]. Centella asiatica extract and quercetin
administration did not caused alterations in heart rate in L-NAME induced hypertensive rats.
In conclusion, Centella asiatica extract supplement resulted in antihypertensive effects in hypertensive
rats. Quercetin may be in part responsible for the antihypertensive effect of Centella asiatica extract. More
detailed studies are required to evaluate the hypotensive and hypertensive effects of purified flavonoids from
Centella asiatica.

5. Acknowledgements
This study was supported by National Research Council of Thailand (NRCT) and Suranaree University
of Technology Thesis Support Grants.

6. References
[1] D. Lloyd-Jones, R. Adams, M. Carnethon, G. De Simone, T. B. Ferguson, K. Flegal, and K. Greenlund. Heart
Disease and Stroke Statistics-2009 Update A Report from the American Heart Association Statistics Committee
and Stroke Statistics Subcommittee. Circulation. 2009. 119 (3): 480-486.
[2] Z. Chen, C. Peng, R. Jiao, Y. M. Wong, N. Yang, and Y. Huang, Anti-hypertensive nutraceuticals and functional
foods. Journal of Agricultural and Food Chemistry. 2009. 57 (11): 4485-4499.
[3] M. Diebolt, B. Bucher, and R. Andriantsitohaina. Wine polyphenols decrease blood pressure, improve NO
vasodilatation, and induce gene expression. Hypertension. 2001, 38 (2): 159-165.
125

[4] D. Grassi, C. Lippi, S. Necozione, G. Desideri, and C. Ferri. Short-term administration of dark chocolate is
followed by a significant increase in insulin sensitivity and a decrease in blood pressure in healthy persons. The
American Journal of Clinical Nutrition. 2005, 81 (3): 611-614.
[5] J. M. Hodgson, Amanda, Devine, I. B. Puddey, S. Y. Chan, L. J. Beilin, and R. L. Prince. Tea intake is inversely
related to blood pressure in older women. The Journal of Nutrition. 2003, 133 (9): 2883-2886.
[6] J. Liu, F. Hsu, J. Tsai, P. Chan, J. Y. Liu, G. N. Thomas, J. Lin. Antihypertensive effects of tannins isolated from
traditional Chinese herbs as non-specific inhibitors of angiontensin converting enzyme. Life Sciences. 2003, 73
(12): 1543-1555.
[7] M. T. De Sanctis, G. Belcaro, L. Incandela, M. R. Cesarone, M. Griffin, E. Ippolito, and M. Cacchio. Treatment of
edema and increased capillary filtration in venous hypertension with total triterpenic fraction of Centella asiatica:
a clinical, prospective, placebo-controlled, randomized, dose-ranging trial. Angiology. 2001, 52 (2): 55-59.
[8] L. Incandela, G. Belcaro, M. R. Cesarone, M. T. De Sanctis, E. Nargi, P. Patricelli, and M. Bucci. Treatment of
diabetic microangiopathy and edema with total triterpenic fraction of Centella asiatica: a prospective, placebocontrolled randomized study. Angiology. 2001, 52: S27-S31.
[9] L. Suguna, P. Sivakumar, and G. Chandrakasan. Effects of Centella asiatica extract on dermal wound healing in
rats. Indian Journal of Experimental Biology. 1996, 34 (12): 1208.
[10] M. K. Zainol, A. Abd-Hamid, S. Yusof, and R. Muse. Antioxidative activity and total phenolic compounds of leaf,
root and petiole of four accessions of Centella asiatica (L.) Urban. Food Chemistry. 2003, 81 (4): 575-581.
[11] M. K. M. Zainol. Determination of flavonoids in Centella asiatica (L.) Urban and their utilization in herbal
noodles. Serdang, Malaysia: University Putra Malaysia, MSc Thesis, 2004.
[12] D. M. A. Jayaweera. Medicinal Plants (Indigenous and Exotic) used in Ceylon, Part IV. The National Science
Council of Sri Lanka: Sri Lanka. 55, 1982.
[13] M. Hussin, A. Abdul-Hamid, S. Mohamad, N. Saari, M. Ismail, and M. H. Bejo. Protective effect of Centella
asiatica extract and powder on oxidative stress in rats. Food Chemistry. 2007, 100 (2): 535-541.
[14] J. V. Formica, and W. Regelson. Review of the biology of quercetin and related bioflavonoids. Food and
Chemical Toxicology. 1995, 33 (12): 1061-1080.
[15] I. Bernatova, O. Pechanova, and F. Simko. Effect of captopril in L-NAME-induced hypertension on the rat
myocardium, aorta, brain and kidney. Experimental Physiology. 1999, 84 (6): 1095-1105.
[16] Y. I. Chu, S. Iida, D. D. Lund, R. M. Weiss, G. F. DiBona, Y. Watanabe, and. D. Heistad. Gene transfer of
extracellular superoxide dismutase reduces arterial pressure in spontaneously hypertensive rats role of heparinbinding domain. Circulation Research. 2003, 92 (4): 461-468.
[17] T. Wongcome, A. Panthong, S. Jesadanont, D. Kanjanapothi, T. Taesotikul, and T. Lertprasertsuke. Hypotensive
effect and toxicology of the extract from Coscinium fenestratum (Gaertn.) Colebr. Journal of Ethnopharmacology.
2007, 111 (3): 468-475.
[18] H. B. Chen, M. W. Islam, R. Radhakrishnan, S. A. Wahab, and M. A. Naji. Influence of aqueous extract from
Neurada procumbens L. on blood pressure of rats. Journal of Ethnopharmacology. 2004, 90 (2): 191-194.
[19] F. Perez-Vizcaino, J. Duarte, R. Jimenez, C. Santos-Buelga, and A. Osuna. Antihypertensive effects of the
flavonoid quercetin. Pharmacol Rep. 2009, 61 (1): 67-75.
[20] S. Muangnongwa. Effect of expressed juice of fresh Centella asiatica (L) URBAN leaves on cardiovascular
function in DOCA-salt hypertensive rat. M.S. thesis, Mahidol University, Thailand, 2004.
[21] J. Duarte, R. Pérez‐Palencia, F. Vargas, O. Angeles, P. Maria, Z. A. Francisco, and J. Tamargo Antihypertensive
effects of the flavonoid quercetin in spontaneously hypertensive rats. British Journal of Pharmacology. 2001, 133
(1): 117-124.
[22] J. Duarte, R. Jiménez, F. O'Valle, M. Galisteo, R. Pérez-Palencia, F. Vargas, and J. Tamargo. Protective effects of
the flavonoid quercetin in chronic nitric oxide deficient rats. Journal of Hypertension. 2002, 20 (9): 1843-1854.
[23] M. F. García-Saura, M. Galisteo, I. C.Villar, A. Bermejo, A. Zarzuelo, F. Vargas, and J. Duarte. Effects of chronic
quercetin treatment in experimental renovascular hypertension. Molecular and Cellular Biochemistry. 2005, 270
(1-2): 147-155.
[24] T. Jalili, J. Carlstrom, S. Kim, D. Freeman, H. Jin, T. Wu, and J. D. Symons. Quercetin-supplemented diets lower
blood pressure and attenuate cardiac hypertrophy in rats with aortic constriction. Journal of Cardiovascular
Pharmacology. 2006, 47 (4): 531-541.
[25] J. A. Payne, J. F. Reckelhoff, and R. A. Khalil. Role of oxidative stress in age-related reduction of NO-cGMPmediated vascular relaxation in SHR. American Journal of Physiology-Regulatory, Integrative and Comparative
Physiology. 2003, 285 (3): 542-551.

126

