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Vasodilatation effect of Kirenol isolated from Sigesbeckia pubescens
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Abstract - The purpose of this study is to investigate the vasodilatation effect of kirenol isolated from Sigesbeckia pubescens
on the rabbit basilar artery. In this study, to determine the vasodilatation effect of kirenol on the rabbit basilar artery, arterial
rings with intact or damaged endothelium were used for the experiment. And used an organ bath and force transducer were
contracted by endothelin. Kirenol, major active constituents of S. pubescens, showed a moderate vasodilatation effect on the
basilar arteries of rabbits. Therefore, treatment with kirenol may selectively accelerate cerebral blood flow through
dilatation of the basilar artery. This result suggests a potential role of kirenol isolated from S. pubescens as a source of
vasodilatation agent.
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Table 1. The yield of Siegesbeckia pubescens EtOH extract

EtOH extract”
Weight (g) Yield (%)
Siegesbeckia pubescens 196 12.3

Sample

’EtOH extracts of Siegesbeckia pubescens were obtained by evaporation after EtOH extraction of dried all parts of the
plant (1.6 kg).

Table 2. The yield of Siegesbeckia pubescens organics solvent fractions

Siegesbeckia pubescens

Solvent fraction”

Weight (g) Yield (%)
n-Hexane 254 13.5
Chloroform 32.1 16.4
Ethylacetate 41.2 21.1
Buthylalchol 382 19.5

*Solvent fractions were obtained by fractionation and evaporation after EtOH extraction of Siegesbeckia pubescens.
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Fig. 1. Isolation of kirenol from Siegesbeckia pubescens.
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Table 3. 'H- and *C-NMR data of kirenol isolated from Siegesbeckia pubescens

Number 'H Bc
1 1.37 (1H, m), 2.10 (1H, d, J = 11.4Hz) 49.6

2 421 (1H, m) 63.9

3 1.34 (1H, m), 2.89 (1H, d, J = 12.0) 45.8

4 - 40.8

5 1.32 (1H, t-like) 55.6

6 1.34 (1H, m), 1.75 (1H, m) 22.5

7 2.01 (1H, t-like), 2.31 (1H, d, J = 13.8 Hz) 36.6

8 - 136.0

9 1.85 (1H, t, J] = 8.4 Hz) 50.7

10 - 39.6
11 1.61 (1H, m), 1.69 (1H, m) 18.9
12 1.09 (1H, m), 2.42 (1H, d, J = 12.0 Hz) 32.7
13 - 37.8
14 5.43 (1H, s) 131.2
15 4.03 (1H, d, J = 9.0 Hz) 78.9
16 4.01 (1H, m), 4.17 (1H, d, J = 9.0 Hz) 63.9
17 1.14 (3H, s) 23.1
18 1.27 (3H, s) 28.3
19 3.65 (1H, d, J = 10.8 Hz), 4.03 (1H, d, J =10.8Hz) 64.7
20 0.81 (3H, s) 16.8
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Fig. 2. Structure and numbering of kirenol isolated from Sieges-
beckia pubescens.
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Table 4. Tension regulation in vascular smooth muscle cell line

Regulation of potassium induced calcium mobilizing power”

1
Sample (F340/380 ratio, ;M)
Kirenol (10 ug/mL) 1.94 (£0.12)
Negative control (Only cell) 1.82 (£ 0.15)

“Values are means of three experiments, standard deviation is given in parentheses.

Table 5. Vasodilatation potency of kirenol isolated from Siegesbeckia pubescens on potassium-induced constriction of rabbit basilar
artery

Vasodilatation efficacy” (ECso)’
Basilar artery™ (%)
10 Not detected

“Concentration-response curves were fitted by a function of non-linear regression assuming a Hill equation (E = [1 +
ECsy/[Kirenol]n]™).

YECs values represent the concentration requires for 50% inhibition of vasodilatation efficacy.

*Values represent the means + SE expressed as percentage (%) of the three experiments.

Kirenol (#g/mL)

Table 6. Vasodilatation potency of kirenol isolated from Siegesbeckia pubescens on endothelin-induced constriction of rabbit basilar
artery

Vasodilatation efficacy” (ECso)’

Ki\renol (u#g/mL
( ) Basilar artery® (%)

1 2.1 £52
3 182 £ 83
10 48.7 + 64
30 88.5 + 61
100 101.2 + 24

“Concentration-response curves were fitted by a function of non-linear regression assuming a Hill equation (E = [1 +
EC50/[Kiren01]n]'1).

YECso values represent the concentration requires for 50% inhibition of vasodilatation efficacy.

*Values represent the means + SE expressed as percentage (%) of the three experiments.

A Kirenol B e 0
3nMET =
X 80 1
£ 0 A
Z 40 4 -
=
%
= 20 -
£ 20
0 T T
1 3 10 30 100

Kirenol (pg/mL)

Fig. 3. Vasodilatative effects of kirenol isolated from Siegesbeckia pubescens on endothelin-induced vasoconstriction of rabbit
basilar artery.

-472 -



50] 10 ug/mL2] oA 48%
olFe] faTh it o]t Aso] WAEGILE A= L] ¢
e A3} pA}e] 49 DF w27t 1008 o) Skt 1
o, AR, S5 ALY W 8 Aol 7k ] 7] wj o] <l
EHE = 8A AAA|RA] 7]ElEe] 2 FEIME = U A
O & AR,

e

M Q

T2 A9 57] Yol 140 muHg ool A ol

7] @gko] 90 mitg o1 W oJm]se] TEUL HEF, 4l
jui A o]

BrFeRgich, & A-tol| A= B 52 (Sigesbeckia pubescens)
O] MR E ol g5l 7|dls BRtes £ & ol avkE
Hrketoact, A W 7 A Ee @ B R Gzl e
212 P HET Aol 2R sk dlEde 484 o
A ETR)S ¢ Wujazate] Exsk= 484 ofF B2
(ETpoR) ol 2H-8-5t0] E3ke] 7= =0]al, ETpRol| 2185

o] IAEE W 242} RS 4233 HLucchelli et al.,
1999), YFA 02 Qe Hefo| 20| A9 ¢, T, Y 4
A Aol % w27t 576, dled@ A4 2 vl

APE SRS AR S ARLA A8 e A8g, S
A SR akE a9 9850 S84 A, it
A3ke] 203 BAARL HE gy A4S 2 PEE,
SEIL 5O AR AYA W b 5O A 5 2o

S £2I3 Kirenol ] dt ol¢hkay}

=,
H
i)
r
Jo
H

¥ A Ee] 558 ofReks 750 BE
F A} 10 ug/mL o) SO 48% o) 3e] S 3
PR, wEb 785 ol8atol Al
Aze) 12A - F)5A B2 A7l bR
A7) = ofofst afz o) A
AR,

(

)
e
i
r o)
2
”

)

U i)
%)

o,

e

"
=2

(R
oo
r
o
g
~

m \
ox
BN

[T

0_|\l_, r

N

olr

ox

1>

f

°
>
ok
4>
%0,
o
E

x
x

4 - oforaba] 7|2 AaA S 915 AR ke 3] 2}
QaE FlsA AR 7 9 ARl A T
PJ011358022017)2] A ¥ L2 43|t

Conflicts of Interest

The authors declare that they have no conflict of interest,

References

Bak, M.J., J.H. Jeong, H.S. Kang, K.S. Jin, O.K. Seon and W.S.
Jeong. 2009. Cedrela sinensis leaves suppress oxidative
stress and expressions of iNOS and COX-2 via MAPK
signaling pathways in RAW 264.7 cells. J. Food Sci. Nutr.
14:269-276 (in Korean).

Busch, L., M. Wald, L. Sterin-Borda and E. Borda. 2000.
Fluoxetine modulates norepinephrine contractile effect on
rat vas deferens. Pharmacol. Res. 41:39-45.

Cauvin, C., R. Loutzenhiser and C. van Breemen. 1983. Mecha-
nism of calcium-antagonist induced vasodilation. Annu. Rev.
Pharmacol. 23:373-396.

Chen, F.F., R. Wang and Y.P. Shi. 2012. Molecularly imprinted
polymer for the specific solid-phase extraction of kirenol
from Siegesbeckia pubescens herbal extract. Talanta 89:505-
512.

Garcia-Colunga, J., J.N. Awad and R. Miledi. 1997. Blockage
of muscle and neuronal nicotinic acetylcholine receptors by
fluoxetine (Prozac). Proc. Natl. Acad. Sci. 94:2041 -2044.

Huang, Y. 1996. Inhibitory effect of noradrenalin uptake inhi-

473 -



Korean J. Plant Res. 33(5) : 467~475(2020)

bitors on contractions of rat aortic smooth muscle. Br. J.
Pharmacol. 117:533-539.

Jagadesh, S.R. and M.N. Subhash. 1998. Effect ofantidepres-
sants on intracellular Ca2+ mobilization in human frontal
cortex. Biol. Psychiatery 44:617-621.

Karaki, H., H. Ozaki, M. Hori, M. Mitsui-Saito, K. Amano, K.
Harada, S. Miyamoto, H. Nakazawa, K.J. Won and K. Sato.
1997. Calcium movements, distribution, and functions in
smooth muscle. Pharmacol. Rev. 49:157-230.

Kim, J.H. and E.J. Kim. 2018. Evaluation of anti-oxidative,
anti-thrombin, anti-invasive and pro-apoptotic activities of
Paeonia japonica. Korean J. Plant Res. 33:153-162 (in
Korean).

Kim, S.A., E.S. Jang, A.Y. Lee, S.J. Lee and J.H. Kim. 2020.
Anti-inflammatory and anti-oxidant effects of oxypaeoni-
florin, paeoniflorin and Paeonia lactiflora cv. ‘Red Charm’
flower petal extracts in macrophage cells. Korean J. Plant
Res. 33:153-162 (in Korean).

Kim, S.H. and B.J. Ahn. 1988. Pubetalin, the cytotoxic principle
of Siegesbeckia pubescens Makino against L.1210 Cell. Kor.
J. Pharmacogn. 19:251-255 (in Korean).

Lavoie, P.A., G. Beauchamp and R. Elie. 1997. Atypical anti-
depressants inhibit depolarization-induced calcium uptake
in rat hippocampus synaptosomes. Can. J. Physiol. Pharmacol.
75:983-987.

Leung, E., L.K. Walsh, M.T. Pulido-Rios and R.M. Eglen.
1996. Characterization of putative 5-HT7 receptors mediating
direct relaxation in cynomolgus monkey isolated jugular
vein. Br. J. Pharmacol. 117:926-930.

Li, Q., M.S. Brownfield, G. Battaglia, T.M. Cabrera, A.D.
Levy, P.A. Rittenhouse and L.D. van de Kar. 1993. Long-
term treatment with the antidepressants fluoxetine and desi-
pramine potentiates endocrine responses to the serotonin
agonists 6-chloro-2-[ 1-piperazinyl]-pyrazine (MK-212) and
(+-)-1-(2,5-dimethoxy-4-iodophenyl)-2-aminopro pane HCI
(DOI). J. Pharmacol. Exp. Ther. 266:836-844.

Lucchelli, A., M.G. Santagostino-Barbone, E. Masoero, P.
Baiardi and M. Tonini. 1999. Influence of fluoxetine and
litoxetine on 5-HT4 receptor-mediated relaxation in the rat
isolated oesophagus. Fundam. Clin. Pharmacol. 13:330-336.

Ni, Y.G. and R. Miledi. 1997. Blockage of 5-HT2C serotonin
receptors by fluoxetine (Prozac). Proc. Natl. Acad. Sci. 94:
2036-2040.

Noh, B.J. and S.Y. Park. 2013. Relaxation effect of Epimedium
koreanum extract on rabbit carotid artery. Korean J. Oriental

Physiology & Pathology 27:730-737 (in Korean).

Nugroho, A., K.T. Lee and H.J. Park. 2012. Quantitative analysis
of kirenol in Siegesbeckia glabrescens and S. pubescens by
HPLC-UV. Kor. J. Pharmacogn. 43: 286-290 (in Korean).

Pacher, P., Z. Ungvari, V. Kecskemeti, T. Friedmann and S.
Furst. 2001. Serotonin reuptake inhibitors fluoxetine and
citalopram relax intestinal smooth muscle. Can. J. Physiol.
Pharmacol. 79:580-584.

Pancrazio, J.J., G.L. Kamatchi, A.K. Roscoe and C. 3rd. Lynch.
1998. Inhibition of neuronal Na+ channels by antidepressant
drugs. J. Pharmacol. Exp. Ther. 284:208-214.

Park, B.G., S.C. Kwon, G.M. Park, J.Y. Ham, W.S. Shin and
S.J. Lee. 2008. Vasodilatation effect of farnesylacetones,
active constituents of Sargassum siliquastrum, on the basilar
and carotid arteries of rabbits. Bioorg. Med. Chem. Lett.
18:6324-6326.

Park, S.Y. and S.S. Park. 2020. Inhibitory effect of fermented
and non-fermented citrus kombucha on postprandial hyper-
glycemia and hypertension. J. Korean Soc Food Sci Nutr.
49:206-211 (in Korean).

Pitt, B.R., W. Weng, A.R. Steve, R.D. Blakely, I. Reynolds and
P. Davies. 1994. Serotonin increases DNA synthesis in rat
proximal and distal pulmonary vascular smooth muscle cells
in culture. Am. J. Physiol. 266:178-186.

Reeves, J.J., K.T. Bunce and P.P. Humphrey. 1991. Investi-
gation into the 5-hydroxy tryptamine receptor mediating
smooth muscle relaxation in the rat oesophagus. Br. J.
Pharmacol. 103:1067-1072.

Shin, H.M. 2000. Effects of Siegesbeckia Glabrescens on the
vascular relaxation and antioxidative status. J. Korean
Oriental Med. 21:77-83 (in Korean).

Tuladhar, B.R., B. Costall and R.J. Naylor. 1996. Pharmacolo-
gical characterization of the 5-hydroxytryptamine receptor
mediating relaxation in the rat isolated ileum. Br. J. Pharmacol.
119:303-310.

Tytgat, J., C. Maertens and P. Daenens. 1997. Effect of fluoxetine
on a neuronal voltage -dependent potassium channel. Br. J.
Pharmacol. 122:1417-1424.

Velasco, A., C. Alamo, J. Hervas and A. Carvajal. 1997. Effects
of fluoxetine hydro chloride and fluvoxamine maleate on
different preparations of isolated guinea pig and rat organ
tissues. Gen. Pharmacol. 28:509-512.

Villazon, M., J. F. Padin, M. 1. Cadavid, M. J. Enguix, H.
Tristan, F. Orallo and M. 1. Loza. 2002. Functional charac-

terization of serotonin receptors in rat isolated aorta. Biol.

-474 -



S £2I3 Kirenol ] dt ol¢hkay}

Pharm. Bull. 25:584-590. Yang, K.M., S.M. Song, D.S. Lee, W.J. Yoon, C.S. Kim and

Wang, R., W.H. Chen and Y.P. Shi. 2010. ens-Kaurane and C.S. Kim. 2019. Anti -inflammatory and anti-atopic effects
ent-Pimarane diterpenoids from Siegesbeckia pubescens. J. of crude extracts and solvent fractions of Phormium tenax
Nat. Prod. 73:17-21. leaf. Korean J. Plant Res. 32:433-441 (in Korean).

(Received 5 August 2020 ; Revised 18 September 2020 ; Accepted 23 September 2020)

-475 -



