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ABSTRACT

BACKGROUND AND OBJECTIVE: Achillea is well known herb in traditional medicine which has anticonvulsant
and tonic effects, however; it is used to treat tachycardia and angina pectoris. Some reports of antihypertensive and
hypotensive effects of Achillea wilhelmsii are published. This study aimed to investigate the vasorelaxant effect of
Achillea wilhelmsii hydroalcholic extract on isolated aorta in rat.

METHODS: It was an interventional study in which 42 male Wistar rats (weighed 200-250 g) were divided randomly
into 6 groups. In groups 1 and 2 the effect of the extract (1, 5 and 25 mg/ml) on contracted aorta by phenylephrine in
intact and denuded endothelium were investigated. In groups 3 and 4 the effect of the extract on contracted aorta by
chloride potassium in intact and denuded endothelium were investigated. In groups 5 and 6 the effect of the extract (5
mg/ml) on contracted aorta by phenylephrine and chloride potassium in the presence of cumulative calcium
concentrations were evaluated by isolated tissue setup.

FINDINGS: In intact aorta contracted by phenylephrine, the extract relaxed 8%, 47% (p<0.001) and 45% (p<0.001),
respectively, at concentrations 1, 5 and 25 mg/ml. In denuded endothelium aorta contracted by phenylephrine the
extract relaxed 16% (p<0.05), 56% (p<0.001) and 54% (p<0.001), respectively, at concentrations 1, 5 and 25 mg/ml. In
intact aorta contracted by chloride potassium the extract relaxed 18% (p<0.01), 57% (p<0.001) and 57% (p<0.001),
respectively, at concentrations 1, 5 and 25 mg/ml. In denuded endothelium aorta contracted by chloride potassium the
extract relaxed 2.5%, 47% (p<0.001) and 54.5% (p<0.001), respectively, at concentrations 1, 5 and 25 mg/ml. The
extract (5 mg/ml) relaxed 7% (p<0.001), 12% (p<0.001), 22% (p<0.001) and 31.5% (p<0.001). The extract (5 mg/ml)
relaxed 5.5% (p<0.01), 9.3% (p<0.001), 19% (p<0.001) and 74% (p<0.001) the contracted aorta by chloride potassium
in the presence of cumulative calcium concentrations (from 107 to 10 respectively).

CONCLUSION: The extract showed endothelium-independent vasorelaxant effect. The relaxation mainly was

mediated by inhibition of voltage- and receptor-dependent Ca* channels in vascular smooth muscle cells.

KEY WORDS: Achillea wilhelmsii, Aorta, Endothelium, Vasorelaxant.

“Corresponding Author;
Address: Department of Physiology, Mashhad University of Medical Sciences, Mashhad, Iran
Tel: +98 511 8828564

E-mail:niazmands @mums.ac.ir


https://dor.isc.ac/dor/20.1001.1.15614107.1390.14.2.5.9

[ DOR: 20.1001.1.15614107.1390.14.2.5.9 ]

J Babol Univ Med Sci; 14(2); Mar 2012

Evaluation of Vasorelaxant Effect of Achillea ...; F. Harandizadeh, et al

References

1.Braunwald E, Fauci AS, Kasper DL, Hauser SL, Longo DL, Jameson JL. Harrison's principles of internal medicine.
15th ed. New York: McGraw-Hill Inc 2001; p:758.

2.Mirheydar H. Encyclopedia of medicinal plant: usage of plants in prevention and treatment of diseases. Sth ed.
Tehran: Islamic Culture Press 2004; pp: 1-5. [in Persian]

3.Zargari A. Medicinal plants. 4th ed. Tehran: Tehran University Press 1997; pp: 106-11. [in Persian]

4.Arzi A, Akhavan M. The effect of hydroalcoholic extract of Achillea millefolium on analgesic effect of morphine in
rats. J Babol Univ Med Sci 2001;3(12):11-14. [in Persian]

5.Mahady GB, Pendland SL, Stoia A, et al. In vitro susceptibility of Helicobacter pylori to botanical extracts used
traditionally for the treatment of gastrointestinal disorders. Phytother Res 2005;19(11): 988-91.

6.Stojanovic G, Radulovic N, Hashimoto T, Palic R. In vitro antimicrobial activity of extracts of four Achillea species:
the composition of Achillea clavennae L. (Asteraceae) extract. J Ethnopharmacol 2005;101(1-3):185-90.

7.Asgary S, Naderi GA, Ghannadi AR, Gharipour M, Golbon S. Protective effect of Achillea millefolium, Crataegus
Curvisepala and Matricaria Chamomilla on oxidative hemolysis of human erythrocytes and -SH capacity. J Med
Plants 2003;2(6):41-8. [in Persian]

8.Rashidi I, Taheri Moghadam M, Mozaffari AR. Study of anti-inflammatory and healing effects of Achillea
millefolium in the treatment of Indomethacin-induced gastric ulcer in rat. J Qazvin Univ Med Sci 2005;33:9-13. [in
Persian]

9.Cavalcanti AM, Baggio CH, Freitas CS, et al. Safety and antiulcer efficacy studies of Achillea millefolium L. after
chronic treatment in Wistar rats. J Ethnopharmacol 2006;107(2):277-84.

10.Lemmens-Gruber R, Marchart E, Rawnduzi P, Engel N, Benedek B, Kopp B. Investigation of the spasmolytic
activity of the flavonoid fraction of Achillea millefolium s.I. on isolated guinea-pig ilea. Arzneimittelforschung
2006;56(8):582-8.

11.Yaeesh S, Jamal Q, Khan AU, Gilani AH. Studies on hepatoprotective, antispasmodic and calcium antagonist
activities of the aqueous-methanol extract of Achillea millefolium. Phytother Res 2006;20(7):546-51.

12.Evans WC, Evanc D. Treas and evans pharmacognosy. 15th ed. London: W.B. Saunders 2002: pp:369-70.
13.Dokhani S, Cottrell T, Khajeddin J, Mazza G. Analysis of aroma and phenolic components of selected Achillea
species. Plant Foods Hum Nutr 2005;60(2):55-62.

14. Javidia K, Miri R, Sadeghpour H. Composition of the volatile oil of Achillea wilhelmsii C. Koch from Iran. Daru J
Pharm Sci 2004;12(2):63-6.

15.Afsharypuor S, Asgary S, Lockwood GB. Constituents of the essential oil of Achillea Wilhelmsii from Iran. Planta
Med 1996;62(1):77-8

16.Asgary S, Naderi G, Sarrafzadegan N, Mohammadifard N, Mostafavi S, Vakili R. Antihypertensive and
antihyperlipidemic effects of Achillea Wilhelmsii. Drugs Exp Clin Res 2000;26(3):89-93.

17. Niazmand S, Saberi Z. The chronotropic and inotropic effects of aqueous-ethanolic extract of Achillea millefolium
on rat’s isolated heart. Pharmacologyonline 2010;3:791-8.

18.Khoori V, Nayebpour SM, Ashrafian Y, Naseri M. Effects of the methanol extract of Achillea Santolina on the
electrophysiological characteristics of isolated atrioventricular node of male rat. Gorgan Univ Med Sci 1999;1(3):5-15.
[in Persian]

19.Niazmand S, Esparham M. Cardiovascular effects of aqueous-ethanolic extract of Achillea Wilhelmsii in rabbit.
Pharmacologyonline 2011;1:818-25.

20.De Souza P, Gasparotto A Jr, Crestani S, et al. Hypotensive mechanism of the extracts and artemetin isolated from
Achillea millefolium L. (Asteraceae) in rats. Phytomedicine 2011;18(10):819-25.


https://dor.isc.ac/dor/20.1001.1.15614107.1390.14.2.5.9

[ DOR: 20.1001.1.15614107.1390.14.2.5.9 ]

WA sl /¥ jle [unylaa o595 ¢ bl (S5 pole olfils abre

QI)K@ 9 odl; Sy aobld 5&)531 » Ol)DLoy ‘_;Lgs”* d] oylac j) oaS S )3‘1

21.Khan AU, Gilani AH. Blood pressure lowering, cardiovascular inhibitory and bronchodilatory actions of Achillea
millefolium. Phytother Res 2011;25(4):577-83.

22.Dall'acqua S, Bolego C, Cignarella A, Gaion RM, Innocenti G. Vasoprotective activity of standardized Achillea
millefolium extract. Phytomedicine 2011;18(12):1031-6.

23.Babaei M, Abarghoei ME, Akhavan MM, et al. Antimotility effect of hydroalcoholic extract of yarrow (Achillea
millefolium) on the guinea-pig ileum. Pak J Biol Sci 2007;10(20):3673-7.

24 Ko FN, Wu TS, Lu ST, Wu YC, Hung TF, Teng CM. Ca’* channel blockade in rat thoracic aorta by protopine
isolated from corydalis tubers. Jpn J Pharmacol 1992;58(1):1-9.

25.Wellman GC, Nelson MT. Signaling between SR and plasmalemma in smooth muscle: sparks and the activation of
Ca2+-sensitive ion channels. Cell Calcium 2003;34(3):211-29.

26.Lohn M, Furstenau M, Sagach V, et al. Ignition of calcium sparks in arterial and cardiac muscle through caveolae.
Circ Res 2000;87(11):1034-9.

27 Imtiaz MS, Katnik CP, Smith DW, Van Helden DF. Role of voltage dependent modulation of store Ca2+ release in
synchronization of Ca2+ oscillations. Biophys J 2006;90(1):1-23.

28.Thorneloe KS, Nelson MT. Ion channels in smooth muscle: regulators of intracellular calcium and contractility. Can
J Physiol Pharmacol 2005;83(3):215-42.

29.McCarron JG, Bradley KN, MacMillan D, Muir TC. Sarcolemma agonistinduced interactions between InsP3 and
ryanodine receptors in Ca2+ oscillations and waves in smooth muscle. Biochem Soc Trans 2003;31(Pt 5):920-4.
30.Karaki H. Calcium regulation of smooth muscle contractility. Nihon Yakurigaku Zasshi 1990;96(6):289-9.
31.Nelson MT, Quayle JM. Physiological roles and properties of potassium channels in arterial smooth muscle. Am J
Physiol 1995;268(4Pt1):C799-822.

32.0zaki H, Ohyama T, Sato K, Karaki H. Ca2 (+) -dependent and independent mechanisms of sustained contraction in
vascular smooth muscle of rat aorta. Jpn J Pharmacol 1990;52(3):509-12.

33.Karamenderes C, Apaydin S. Antispasmodic effect of Achillea nobilis L. subsp. sipylea (O. Schwarz) Bissler on the
rat isolated duodenum. J Ethnopharmacol 2003;84(2-3):175-9.

34.Lahlou S, Figueiredo AF, Magalhdes PJ, Leal-Cardoso JH. Cardiovascular effects of 1, 8-cineole, a terpenoid oxide
present in many plant essential oils, in normotensive rats. Can J Physiol Pharmacol 2002;80(12):1125-31.

35.Jiang H, Xia Q, Wang X, Song J, Bruce IC. Luteolin induces vasorelaxion in rat thoracic aorta via calcium and
potassium channels. Pharmazie 2005;60(6):444-7.

36.Peixoto-Neves D, Silva-Alves KS, Gomes MD, et al. Vasorelaxant effects of the monoterpenic phenol isomers,

carvacrol and thymol, on rat isolated aorta. Fundam Clin Pharmacol 2010;24(3):341-50.


https://dor.isc.ac/dor/20.1001.1.15614107.1390.14.2.5.9
http://www.tcpdf.org

