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Anti-arrhythmiaConstituent inHerba  Leonuri
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 The  70%  aqueous  acctone  extract  of  Herba  Leonuri has shown  anti-arrh>,thmic  activity  by

the screening  of  digoxin-induced arrhythmia  using  papillary muscle  of  guinea-pig. On the in-

vestigation  of  the active  compound  by the  activity  directed fractionation, stigmast-4en-3-one

{fi-sltostenone) wus  isolated. 1'he ltID., ot' anti-arrhythmic  activit>, of ltsitostenone was  35

pgtml.
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 Chincsc herba] medicineHerbaLcronuri  (Yakumo-sou,

eSfilg) is the  aerial  part of  Leonurus  y'aponicus Houtt.

(Lahintae) collocted  during floweringi'. This crude  drug

had been used  tbr inegular menstruati(}n,  scverc  cramps

and  other  symptoms  of women.  in Japan2' i) .

 On  the constituents  of  Herba Leonuri, alkaloids, loon-

urinc  and  stachydrine  were  isolatcd along with  stcroids,

ditcrpenes, vitamin  A, and  oleinic  acid  
"').

 In the course  of' our  studies on  anti-arrhythmia  cc)nstitu-

ents in crude  drugs, the 709t, agucous  acctonc  extract of

Herba Leonuri has shosvn  to be active by the screening  ot'

digoxin-induced arrhythmia  using  papillary muscle  of

guinea-pigfi'"'. In this paper, we  report  the isolatlon and

charactcrization  ot' anti-arrhvthmia  constituents  in Herba

Leonttri.

RESULT  and  DISCUSSION

 The  aqueous  acctone  extract  of  Hlrrha Leonuri was

suspended  in water  and  ",as  partitionod with  ether,  ethyl

acetate.  chloroform  und  n-butanol,  successively.

Amongthese  fraetions, the etherso]ub]e  fraction showed

the strongest  anti-arrhythmic  activity.  

'I'hc
 actiyity

directod fractionation of the ether  soluble  fraction was

performed b>, ehromatography  using  silica  gel, reversed

phasc silica gel. Finally. the activc compound  (1) was

isolated by preparative HPLC.

 Compound  1, obtaincd  as a white  needte  from methanol.

showed  mol  ecularion  peak at tn!z 4i2, and  the molocular

formula was  determined as (',,H,,O by HR-EI-MS. In

the 
iH-NMR

 spectrum,  compound  1 showedcharacteris-

tic methyl  signals, which  implied the steroI skeleton.

Thc additional  signal of olci'inic proton was  observed  at 6

S,71, which  must  be assigned  as the a  proton of a, fl-
unsaturated  keton¢ . 

'I'his
 assumption  was  supported  by

thc ['X(1-NMR
 spectrum  of 1, The  cartx)nyl carbon  was

observed  at a 199.7. and  the  olefinie  carbons  -'cre  ob-

served  at 6 l23.7 imd  171.8. By  o()mparison  of  the

spectral  data of  1 with  thosc  of  the literatureV']O), ct)m-

pound 1 svas characterized  as stigmasta-4-en-3-one  (fi-
sitostenone).

 The ED.of  anti-arrhythmic  activity of  1 was  3S uglml,

and  this value  isabout one  fourth ol' the etherextract  and

one  fifth of  thc starting extract. CI'able 1) The EDs,

value  of  disopyramide, a commercially  available  anti-

arrh>･thmic  drug. was  shown  to be 17 pLgtml. Further-

more,  synthesizstd l from ct)mmercial  l,lsitosterol also

gave a  eomparab]c  result

 Therefore. cx)mpound  1 ma>'  concern  the anti-
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arrhythmic  activity of Herba Leonuri.

 In addition.  other  plant steroid derivatives (stigmast-
4,22-dien-3-one, etc.) were  also isolated and  examined

anti-anhythmic  actlvity. Surprisingly. these oc)mpounds

have not shown  anti-arrhythmic  activity at alt. despite
their structural  similarity.  The  detailed result  will  be

reported  in the full paper,

Table 1. Anti-arrhythmic activity  of  compound  1 and

      extracts,

fraction (4.6g) was  chromatographed  on  ODS  silica-gel

eluting  with  MeOH-H,O  (9:t) and  then  CHCI3. CHC13

fraction (1,Og) was  subjected  to silica-gel  oolumn  chro-

matography  eluting with  increasing amount  of  EtOAc  in

n-Hexane  and  CHCI,-MeOH  (9:t) to give four fractions.

Preparative HPLC  (column: Mightysil RP-18)  of  the

second  fraction (l l6.6mg) with  MeOH-H,O  (98:2) gave

compound  1 (S4.lmg).

Concentration m  ml ED  
kml

compound  1
70%  acetone  ext.

Etherlayer

Ethyl acetate layer

chloroform  ]ayer

n-butanoi  layer

  35

  170

  130>1OOO>3000>1OO()

- l 3000
*n=3

EXPERIMENTAL

 Melting points were  determined by using  aYanagimoto

micro  melting  polnt apparatus  and  were  uncorrected,  El

and  SI-MS spoctra  were  obtained  with  a  JEOL  JMS-

FABmate  mass  spectrometer,  Optica1 rotation were

measured  usingajASCODIP-3a)  polarimeter. 
iH-

 and

i3C-NMR
 spectra were  recorded  on  a JEOL  JMN-LA300,

Silica-gel 60  (Merck O.063-O,200mm)  and  ODS  silica-gel

(FLLi i- Silysia DM  I020T) was  used  for column  chromatog-

raphy.  Shimadzu  LC-10  apparatus  and  Kanto-Kagaku

Mightysil RP-18  column  were  used  for preparative

HPLC.

Material

 Hkrha Leonuri was  purchased from Chinese Market, lt

was  harvested near  Beijing while  flowering.

Extraction and  Isolation

 Herba Leonuri (i.Okg) was  extracted  with  70%  aqueous

acetone  at room  temperature and  the extract  was  evapo-

rated.  The  residue (47.8g) was  suspended  in water  and

was  partitioned with  ether, ethyl acetate, chloroform  and

n-butanol,  Ether extract (10,3g) was  separated  into two

fractions by silica gel cotumn  chromatography  using  n-

Hexane-EtOAc  (5:1) and  CHCI,-MeOH  (5:1). The  former

Anti-arrhythmic Actiyities

 Fietd stimulation  (2Hz, 10V) was  given to papillarlr'
muscle  of guinea pig in Krebs-Henseteit buffer, After

rhythmic  oontraction  was  observed,  arrhythmla  was  arti-

ficially induced by applying  digoxin (lpM), The  buffer

was  changed  to that containing  test sample  and  digoxin.
When  test sample  ",as  insoluble in thc buffer, methanol

(max. 19e, which  concentration  has no  effect on  anti-

arrhythmic  activity) was  added  as a solubillzer.  If the

anti-arrhythmic  effect was  observed  and  the effect contin-

ued  even  after changing  to the buffer containing  onl.y

digoxin, the sampte  was  concluded  to be effective.

Stigmasta-4-en-3-one (1, ltsitostenone)
 Colorless necdles  from methanol,  mp  95-96.5℃ . IaID!S

+68.60  (c =O.22.  CHCI,). EI-MS mtz  : 412 [Ml', 397, 370,

355, 389, 229, l24. HR-El-MS  t,z/z: 412.3699 (Caled for

C,,H.O:  412,3705). iH-NMR
 CCJDCI,) fi: 5.71 (lH, s. 4-

H) 
i]C.NMR

 (CDCI,) 5: 35.66(C.1), 33.96(C-2),

199.69(C.3). I23.71(C-4), t71.75(C-5), 32.94(C-6),

32,03(CL7), 35.60(C.8), 53.79(C-9), 38,58(C-10),

21.01(C-ll), 39.60(C.!2). 42.37(C.13), 55.85(C}4).

24,16(C'15), 28.18(Cr16), 55.98(C'17), ll,93(C'l8),

l7,36(C.19), 36.]O(C.20), 18.68(C-21L 33,85<C-22),

26,07(C.23), 45.80(C-24), 29.12(C-25), 19,80(C-26),

19.01(C27), 23.U4(C-28), t 1.96(C-28).

Synthesis of P-sitostenone
 Synthetic 6-sitostenone derived from the commercial

available  6-sitostero1 via two  steps (PCC oxidation  and

isomerization of double bond with  p-toluene sulfonie

acid)  describecl as foIIows; P-sitosterul (200 rng) was

treated with  PCC  (200 mg)  in anhydrousCH2(12  (iO mi)
tbr4 hours at room  temperature. Aftersilica-gel column

chromatography  of  the resulting  mixture  using  n-

Hexane-EtOAc (10i1) as an  e]uent  and  evaperation  cif the

solventin  vacuo,  the remaining  residual  solid  -'astreated
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with p-toluenesulphonic acid  C140 mg)  inCH2C12 (5 ml)

fOr 20  minutes  at  roorn  temperature. At'ter removal  of  the

solvent  in vacuo,  the rcsldual  solid  was  purified on  re-

versed  phase HPI.C  (colurnn: Mightysll RP-18) using

MeOH-H.O  (98:2) as  an  eluent  to give the P-sitostenonc

(88 mg).  All spoctral data oorrespondedwiththat  of the

compound  1,
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