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Abstract



We have isolated a sesquiterpene lactone, cumambrin A from the dried flowers of
Chrysanthemum boreale Makino and reported its chemical structure. The aim of the
present study was to investigate whether the exogenous administration of cumambrin
A has a pharmacological effect on normalization of blood pressure in the
spontaneously hypertensive rats (SHR). In vitro studies: Relaxative response induced
by cumambrin A was increased with dose-dependent manner and showed maximizing
response at a concentration of 570-4 M. Further, this relaxative response was
significantly increased at a condition of endothelium present than that of endothelium
denuded. In vivo studies: The normalizing effect of cumambrin A on blood pressure
was also increased with time-dependent manner and then gradually recovered to

normal condition at approximately 4 hrs after cumambrin A treatment.
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AF3H(111%, Chrysanthemum boreale M) = 3}3}ol| &3t ok =32 A 9-11€9] A
9] Abofo] AAYEIH, 1-15 cm A7]9 =3 £S 99 thd Ay xEo|thl2) £ o
23 ok FslE AR Y DER FIFE AYAIA £ FEAEAZ AH7}
At 3l g ZRE JHANA Y 24 Fad oot k34 Ao R
AZHA 2 2ol o 2& AL AY 9y ATE EH 2FH FAG w7
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£3], g9 AatEgol ol AA7A] BuE B waw, FHIZY FFolg B
o oolYel Aoy e JEE, 283 AFZ AMEY FFojgddd JAA 9 Ca2+e A%
2 vi$ F831,7,89,10) °]E Ca2+9] AXU - 29 FY £ F&ES =-T22ZH A
T AFF=E FASE Aol ¥ 59 Aoz ¥ + 3Uth11,12,13,14)

ol¢} Ze Ca2+9 AHA FE HX& FE Ca2+-channel 2L Ca2+-ATPased] 23 ©]
Folxg, Ao AIRHIT Y= Y XNFEE I BH FEELS F2
Ca2+-channel A 2 Ca2+-ATPase YA|Ao|t}1516) H3F  ubiquitous
sarco-endoplasmic reticulum Ca2+-ATPase 2 A|A] 5 A 713 98 A&H1 JE
thapsigarginll)e] 2 &2 2] sesquiterpene lactoneAl¥ % guaianolide B EZEA AX

W Ca2+-AlzAg 71379 Ao FHHoZ o5+ EZA A negdvd
guaianolide type sesquiterpene lactoned] dFolw At=e] FAHAE F sl cumambrin

Adl O A7t aFEYn AzbEc

wElA] B A7 e, AbFolA BEEd thd sesquiterpene lactone F A & 0]
7H¢ %2 cumambrin Al7,18)7t oW s 713& A AR LS st FEyPdtH o
2 Aol 7Hed ZAAME APy ez syl 938t in vitro @&l AAH in vivo
A Ad e HAAA A

. A= 2 3y

1. A ¢} - Phenylephrine (Sigma), Heparin (F <] Al ¢F), Pentobarbital-Na(41/3 Al ¢F) & A}
B3R on 29 EE A% EFAGS AT EBolFA P AHE-7 Kreb's &
Aol 2L &3} o} NaCl, 120; KCl, 4.75; Glucose, 6.4; NaHCO3, 25; KH2PO4,
1.2; MgS04, 1.2; CaCl2, 1.7 (mM, pH 7.4).

2. A9 %A - Cumambrin A(Fig. 1, MW: 308)= ¥ 517,18)c] ¥, Rug uvie}
Zo] NMRZ T+2%3d ¥ 7L dimethyl sulfoxide (DMSO)dl] o] A3} 0.1,
Mathis 514)7 #°] DMSO¢] HF 3|4 Ho| F=7t 05% o|at7t =HA oaX
DMSO09] ¥H-§$-& wjAls At



3. AYFE - B AP0 AL APFES 38 22 FE< 10-12 /¥ H (35020
g)9] Spontaneously Hypertensive Rat(SHR)Z @] 190 mmHg ©]4¢ A& 45 +
9 glo] 7ute] M3t in vivo YA ol gIAeH, dE FoRN FY A
9] Normotensive Wistar Kyoto Rat (WKY)& AM-&319 ). In vitro 8|4 A HE 938
o 10-12 7N¥ & (350+20 g)e] WKYS 10vte] o] &3t

4. 9% ring AT - AYF 2L A2LIHo] o8 AN N FH ZA BF FFMo

=
RE FHARAA A A4 WARAE gd 252X F FUSHoBRE Hy
TR AH AL 95% A9 5% CO27F 5% E 4 T Kreb's £ B#A3Ht o) &
A B#E 23 2o AgstE AL Yo sgon R 9 AFRAL Gy
& Fr7stol A ¢A3 AL, 4-5 mm 2ol D ringE AZS in vitro Bl
gAYol o] gatQrt. B WHAEY AL air bubbling® A ARozN AA
Ax xAsty dyoz FAsATt (Fig. 2).

5. 83 ring? #Y 71234 - €9 ringe water-jacked organ bath(10 mil)ell ¥ &
A fAAFI 37+05 T2 FASFATG. B ringd] FF  isometric  force
transducer(FTO03, Grass)ol] 9ZA38}4] ink-writing curvilinear polygraph(79, Grass)Z 7]
2349t 9 ring?] 2713 L 2 go 2 U1 AT 6080 A3 H AFS AFH
skt

6. ¢ =A - YAsA Y= SHR197:x12 mmHg, 79H8])3d WKY(112+8
mmHg,107t2]) & o] &, WA 1242 &2 F & 31Al(heparin: 4 unit/g, AF)E
EANFAeL, 308 Fo Pentobarbital-Na(60 mg/kg, | F)E& FAstx, ¢ 58 &
& AYE EAWNNHeR Ay ARZWE =EAA ZF A FTdE 23 gage
catheter® M Y3tAT. FE MY cathetere VLS A 71(PowerLab/400)o) AZAAIAH AH



Hoz S monitoring BtH 3L, AAMEY cathetere= ETE FAZ QA Y
cumambrin APtAANE FIE = AA A

7. $AAE - 2HEA S YFEFAALZ el e Fod HAHL student-t
test £4& 83 p<0.05 B¢ FAHLZ FofF Aoz AFFHAUT

E Ay Al83 cumambrin A(Fig. 1) B 3] @& {IEE Ho 84 A
Hede= A 848 #3408 + dE w59 Mg/ EVs AT 28y DMSOYE &
2 ST E RYgermzZ DMSO9 4% ZAZ cumambrin A9 FEE t27 9o
5, DMSO9| 42 Ag % WYolA 7] uie} Zo] HF A o] 056%E dA FA
Fo g DMSO AAe] A2 <eld g38 WA stdvii4). 2183 in vivo S¢AsHA
ol 2] DMSO2 4-< table legenddl Al AF3 vie 2o} 0.2 miZ sttt

1. AAolgad - AR L YPAA Med v Zo] FAAA AZREH £ o
%92 organ chamber ol Y X A7) phenylephrine(10-6 M)E Aoz A F
A7l F cumambrin AE AAE FEEE HYAA A olgE #FIAT (Fig.
3).

Cumambrin A%} E3}& 10-6 MellA o] ¢h& Yehll7] A &8st 10-4 M9 F XA
FAG o]¢e YEUR LY 5x10-4 MM Hole olghs Veluigith £ Fae )
A E fFel et ojgkel AEI K93 Q) AolE YU AE, ol cumambrin A
7} @& UM X AL3sle 3o o] 49 A(EDRF: Endothelium derived Relaxing
Factors)®l frejole #E Btk ol AHHoZ PR FEI2 ZE3e 2dE
RE Aer FEHEHoAY Eur olyEl cumambrin A9 AXE U9 Ca2+9
mobilizationd] W3 VA S &Qslmat AAS AYoA ALY Ca2+9 49 Ao
ooty AEW AF Ca2+9 8 =3 Jal Al7lE 7 IE AoE BAF Hol A
A 4dS 1Y Fol Aok R WA AE fF) & cumambrin A8 ED502
2tz 75x10-5 M3} 10-4 Mol 2™ cumambrin A9 FE7} F71EFE oA T 2}
ol FAMPS AFT F AU (Fig. 3).
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2 A{AEFH - In vivo BFAIAHEE A5 L B M3 vl o] T
o catheter® FUFoZH YL FAZ AHHoZ #AAFYT. Table 1A BASF
© e} o] A|zte] Ao wel AR AG PAE #FE 4 AJY 3L, cumambrin
AE AT F AN Ade dx2ae] AL A 2Hse AHE B £
cumambrin A9 A EFHO AHAIHL Hom 643 o] AR FHEH
(Table 1), @HENE T3 24%H 7k 715HA 29, GOT, GTP 18 1 alkaline
phosphatase (ALP)2] 4237} Table 19 A2t ZAatoll A AAFA ¢ HAE HA8t Table I
oA #AzF HUYFAEE FE3E cumambrin A9 FE10 mg)E THliver)S 3 Al
FRQ A Q&3] o]Foix e Ao vetwth o9 e ZI+ cumambrin AS A
24 #Eo] e A AJle EFHE /A Jdoy, T 7lFed dEd 4L A9 QL
= AL AAEIE Aoz Al "o ole &, FIE sy ez HAse Y e
A7z WwolEo W} Cumambrin A8l A W H{ AIHE golrr] 93 54T &9
cumambrin AE AH|stn vFNE T3 AER HeHs FA3 HGE W Table I
o Al FUFon, 2F X o]E S A FAHE E A A dHE IEE
Aeg BF T JUvh 28 FoBEY FHEE AMEE, Table 10X Be upet 2
o] A4AQ HWKY) dddle oA vsles doyA et AU o9
2 Z3E cumambrin Ad] g o2 AF WFE NEFEAA APY F U=
7VedE AAIEH A A &8 S duidtdz & + AS Aol



Table 1. Effect of cumambrin A on blood pressure in SHR and WKY.

Time
R 0 5min  10min 30min  1h oh 4h  6h 16h
ats

SHR 197+12 1736 1653 1618 159+6 158+5 . 137+4 164+7 15245
Blood (203) - - a9 - 2000 - (205 (195)
Pressure
(mmHg) WKY 11248 110£11 -  125¢ - 10512 - - 12415

(125) - - (115) - (117 - (123)  (123)

SHR: Spontaneously Hypertensive Rat, WKY: Normotensive Wistar Kyoto Rat.
Cumambrin A was intravenously administered as follows; SHR, WKY: 40 mg/kg BW.
Each value represents meansSE of 7 SHR or 10 WKY rats. The parentheses represent
the changes of blood pressure in DMSO treated rats.

v, # Z

AFozBE RywE %3 sesquiterpene lactones N A cumambrin AR HHE =
Ao ¥a Ay ¢ gt 7J5‘} Z+-§g 187 At in vitro 9 in vivo A& FA4
AANsS &3 22 AES AU In vitro @& ol &3 Phenylephrine. 2 53
g% AL cumambrin A«] T Zylo mat BATo TN ol ATYL nPgon
5x10-4 MejA Hdlo] oS YEMQTh 3 7 WA Ee f5F uel g# o)
o A7t H9A HelE el In vivo BEASO didF &3 SHReIA
cumambrin AE A 37] A HFE<¢o] cumambrin AE A2 & Az7He Ay wa)
Fro A dgte] Azt #RHNeH, 6A1 A Folv A= IJHHE HITS
e AT 3 2F F o) oS #% A cumambrin A9 HE HI 2L A
HE 355U

oj¢} 22 FHolgaTe YAt aTde] et cumambrin A9 FE&L o =54
g AAEH}} B £5H SEaAV 23d AAY RoZ FEHH AFAX
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Figure Legends

Fig. 1. Histological appearance of endothelium containing(A) and denuded(B) aortic
artery (Hematoxylin-Eosin stain, ?00).

Fig. 2. Chemical structure of cumambrin A.

Fig. 3. Dose response curves showing the effects of cumambrin A on the endothelium
containing and denuded aortic artery rings. The results are measured as peak
amplitudes and expressed as percentages of the phenylephrine-induced contraction in
the same strips. Values represent the means of 3 separated experiments performed. (+)
Endo represents the endothelium present and () Endo represents the endothelium
denuded aortic artery rings. See "Materials and Methods” for further details.
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