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Abstract: Objective To study the phthalides with vasodilating activity of alcohol extracts from stems and leaves of Ligusticum
chuanxiong. Methods Compounds were isolated by extensive chromatographic techniques including MCI, silica gel, Sephadex
LH-20, ODS, and semi-preparative HPLC. The vasodilating effect of phthalide and dimer phthalide on thoracic aortic ring in vitro was
investigated. Results Ten phthalides were isolated and identified, and their structures were elucidated as Z-3-butylidenephthalide (1),
senkyunolide-E (2), Z-senkyunolide-H (3), (3Z,7)-3-butenyl-7-hydroxy-4,5,6,7-tetrahydrophthalide (4), neoligustilide (5);
Z,7'-3.3'a,7.7'a-diligustilide (6), 3Z,32'-6,8',7,3'-diligustilide (7), Z-tokinolide A (8), (3'2)-(3S,8R,3a’S,6'R)-4,5-dehydro-
3.3'a,8.6'-diligustilide (9), and (32)-(3aR,6S,3'R,8'S)-3a.8",6.3'-diligustilide (10). Compound 1, 6—9 significantly reduced the strain of
thoracic aortic ring in KCI preconstricted rats. The diastolic rate of compounds 6—8 were 60%, 52% and 70% at the highest

concentrations (12 umol/L), respectively. The ECsq was 9.46, 11.86 and 8.73 pmol/L, respectively. Conclusion All compounds are
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firstly isolated from the stems and leaves of L. chuanxiong. Compounds 6, 8 are firstly isolated from L. chuanxiong. The test

compounds could dilate blood vessels, and the activity of dimer phthalide was better than that of phthalide.

Key words: Ligusticum chuanxiong Hort.; phthalides; vasodilatation; Z,Z'-3.3"a,7.7'a-diligustilide; Z-tokinolide A

JNE R ERHEYI N ES Ligusticum chuanxiong
Hort. fFEARZE, AFEL - E M, BAWE
MAEFE . ATSARAS #EXUETERIThRL, IR TE
7SR AR ACHAIE LA &% 2 Mot i aE ), (A s 52
z) PRt « BATSRH, T, BATZ, M
th 2 U7, AT ARRI], ISR RS, O
M REE. WR ARG HA B, IS
RIS NIREE. BB AR R,
Hrr, KRB EYIE NN E 1) FETEERSY, XT
oo 0 LA AN 4140 2 90 55 BT B S T (R Y, A
FEAREIN EL g )15 37 7 0 A 2 i LA 5 1) =
F AR Y 9K H AT TR0 O
L9 LA B o JUUREAE 2500 I 1505 1) 2 B A T 5 K7,
ORI BEAR AR V1= B A SR RERA
A IR AT ESO, (R T R EE R AR A LR
i, HfRpE—P.

JNE WAL GE 245 FHER A OMREE, T PR o
T5%HIH AL (2R Z RS, AMUE R BTIRIR
DRI G, 1 AR TR 24 B i T RE SR
BTN s A2, 1522 RREE
JE, (AT ) 108 “ 0%, @A, MK,
Brerdr, R, HEH, AR@Ee 7 UL )
= 25 REIA) & F R AR S A0 G oh R PR SR B i
R, ARSI WA R 5K MR F )15 25 2R K
KT NT, DUATHIR SR 5P 02 2R E
KLY o A SETS I ES ZE M kAL T 4 BE Y 10
ANIRBRE RIS ANRORER, 5 ANORBR RAE,
o N Z3- T M R ER ( Z-3-butylidene-
phthalide, 1)+ 7)1/ HBE-E (senkyunolide-E, 2)-.
Z-PE) = N TE-H (Z-senkyunolide-H, 3). (3Z,7B)-3-
T FE-7-F23-4.5,6,7- WU EKER [(3Z,7B)-3-butenyl-
7-hydroxy-4,5,6,7-tetrahydrophthalide, 4]. #7&:iA P
fis (neoligustilide, 5). Z,7'-3.3'a,7.7'a-X{ & A [N fig
(Z,7-3.3'a,7.7'a-diligustilide, 6). 3Z,372'-6,8',7,3"-%L
HANEE (37,37-6,8',7,3'-diligustilide, 7). Z-% 4
JFTE A (Z-tokinolide A, 8)- (3'2)-(3S,8R,3a'S,6'R)-
4,5-F75-3.3',8.6-WE A NEE [(3'2)-(35,8R,3a'S,6'R)-
4,5- dehydro-3.3'a,8.6'-diligustilide, 9]. (32)-(3aR,6S,
3'R.8'S)-3a.8",6.3- W H A& W IE  [(32)-(3aR,65,3'R,

8'S)-3a.8',6.3'-diligustilide, 10]. FFALEWEINE
ONNE 2y A3 3], S 6 18 N IR
JNE R3] ARSI SIS T ARER IR AR AT
SIS, ZiRAAYA Rk R, %
PRESTEIEAR T BBk, OIS “IRZHTRRAL” HIZR
B RFIHBE AL, SEI 2 PR R R E .
1 XESHH

Avance 400 MHz # 3% #EFEHR1C . Avance 600
MHz # S % 1 AR (B8 [E Bruker 22 7] )5 Synapt G2
HDMS Jii 4% (Waters /2 7] ); Perkin-Elmer 341 plus
FeeilE 1 (36 Perkin Elmer AF]); LCS50 AL
RSO (BEE BRI R A IR AR, (il
¥ (COSMOS, Choiester, 250 nmX 10 nm, 5 pm);
FA2004B 5K (LR S R A RD;
B pARLHZUES B IE IR ME IR R G (PL3508B6/C-V Panlab
8 Chamber Organ Bath System); fft 3 UPT R4l
K O 7 i A R A D AT A
(Thermo Fisher Scinentific) .

Sephadex LH-20 i35l (Fi-t: Pharmacia 2
F); MCI W (HAR=ZE AT FER GFoss
WZEH. 200~300 HEEEEER (F ST
J7); thEal I (32 [H TEDIA A FD; iRk (2
CIL ~w]); HAtGm 7 Hral (iR 1
FimAMRATFD; FAER4ER K (methoxyverapamil,
Me, #t'5 1809201, VLI5H A ATEEHI 256G R A,
HEAESCS H32020683)

SD K&, SPF 2%, MEMEHEH, #4515 200~240
g, V)1 B A A R AT BR 2 w4t Vi ATiE
5 SCXK (JI]) 2015-030. FFRIESEE 20~25 C,
B GIE S IR 3 AR AT .

JIEZEHT 2018 4F 4 F SR WU 1148 JE 1L T 23 30
X, MRS REHELAREEA)NE
Ligusticum chuanxiong Hort. [f] 2 ', f5 K
(CX20180402) AT T~ H Al v = 245 K 2 vh 254k 27
1001 WFFTE
2 Ak
21 RBESE

HCE SR 1= 250t (20 kg) A e ki b »
H 95% ZTE KBTI, WERAIRE . KA &
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GUIE Ay AR B A Tk BE R R A IE T BB A .
A VB AL (0.5 kg) i MCT (A (90% HE-
KO it Z AL B, Hoke 4 i it (200~300 B,
M-S 2.8 (99 1 1—1 1 99) BREEVEHL, 4%
BB 5 A~F.D A5 IE Cke-EH (80 1 1—~1 :
99) BEEWEM, 15 D1~D4. D2 4 HPLC (70%H
M 7K, 3 mL/min) il %43 24657 1(7 mg, r=15.88
min). E QR EERE (AP RE-FEE46), 15
E1~ES5. El. E2 %4 HPLC (70% ¥ /K, 3 mL/min)
Hl% A2 A 6 (5mg, =29.32min). 5 (7mg,
tr=15.36 min). E3 £ HPLC (70%HE#/K, 3 mL/min)
HIEEFME T (Tmg, =30.56min). 8 (7mg,
tr=34.46 min). 9 (5 mg, =36.22 min). E5 £ HPLC
(70%HEE7K, 3 mL/min) il &AEULEY) 10 (5 mg,
®rR=31.68 min). F A7 HIECKE-NER (99 D 1—1:
99) BEFEBEML, 75 F1~F8, F2 4 HPLC (70% HEEK,
3 mL/min) Hil%52HLEY) 2 (5 mg, =14.56 min).
F6 4 HPLC (70%HEE/K, 3 mL/min) #1581k 4
)3 (5mg, =10.24 min). 4 (8 mg, =12.68 min).
2.2 #FokMESLIE

K BRBIUHE B A AL BEFT 16 s s 1 E B ik, BY
2] 4 mm K IME R E T O, WA 4 'C K-H
(NaCl 6.92 g/L. KCI 0.35 g/L. CaCl, 0.28 g/L.
KH,PO, 0.16 g/L. MgSOy4 0.14 g/L. NaHCO; 2.00
g/L. Hi%jF¥ 1.82 g/L. EDTA 0.009 g/L), 37 ‘CHH
o ER SR ZERBETA Power Lab 2357341
ARG, WEEKIIN L g, FRELEAN 94.6% O,+
5.4% CO, HIREAMA, &FR% 15 min B4t K-H ¥,
HE 2K, F#5 60 min J5, H KCl (60 mmol/L)
R ER, 5K J7IAPHE A K-H Wrse 3 Ik, &
[EFE 5 min, PKERFERRE G, #25€ 30 min, H
2 R 558 3 RTINS VS PRAFHEH A fa, 3
i 2RI 2.4~12 pmol/L FEfh, AAFRILT 2 uL,
AN — HIETEH (DMSO). P Me 1R
FHPEXTHE, Il 32 iR A0t U AT Tk RO H 2k
2.3 GitEFEEE

PL KCl (60 mmol/L) FrEU) & KUSAETK 714
100%, M8 2A Trt 5 & FE AL & nt ifi 80 i 4 i i
RIgEm . SR A I 5K AL S BRI E R, 5
BA go K SPSS 21.0 Giit- 8 AF o B kb 3£ 4, LA
P<<0.05 NA SR L.

L85 47 3K 28 = (R KU i 3K 0 — 4R 46 7k /1) e Kl
sk

3 R
3.1 HHmEE

A 1: 35 ERIBA; [a]} +84.52° (c 0.04,
CH;0H), ESI-MS m/z: 211 [M+Na]". "H-NMR (400
MHz, CDCl3) 6: 7.88 (1H, dd, J = 7.7, 1.1 Hz, H-7),
7.66 (1H, m, H-5), 7.64 (1H, m, H-4), 7.50 (1H, m, ,
H-6), 5.64 (1H, t, J = 8.0 Hz, H-8), 2.46 (2H, q, J =
7.6 Hz, H-9), 1.56 (2H, m, H-10), 0.99 (3H, t, J= 7.5
Hz, H-11); “C-NMR (100 MHz, CDCl;) J: 167.4
(C-1), 146.0 (C-3), 139.8 (C-3a), 134.4 (C-5), 129.5
(C-6), 125.4 (C-7), 124.7 (C-Ta), 119.8 (C-4), 109.7
(C-8), 28.0 (C-9), 22.7 (C-10), 14.0 (C-11). LI L=
Mo 5 ocwrdioE — 80, M amw1 N Z3-T
B N

WA 2: ORI [a]F +41.66° (¢ 0.03,
CH;0H), ESI-MS m/z: 227 [M+Na]". "H-NMR (600
MHz, CDCLy) d: 7.93 (1H, d, J = 7.7 Hz, H-7), 7.73
(1H, m, H-5), 7.69 (1H, d, J = 7.7 Hz, H-4), 7.58 (1H,
m, H-6), 5.66 (1H, d, J = 8.5 Hz, H-8), 4.88 (1H, dt,
J = 8.6, 6.6 Hz, H-9), 1.79 (1H, m, H-10a), 1.71 (1H,
m, H-10b), 1.02 (3H, t, J= 7.5 Hz, H-11); “C-NMR
(150 MHz, CDCl5) d: 166.8 (C-1), 146.0 (C-3), 139.4
(C-3a), 134.8 (C-5), 130.5 (C-7), 125.7 (C-6), 124.8
(C-7a), 120.4 (C-4), 110.8 (C-8), 68.4 (C-9), 30.5
(C-10),9.8 (C-11). A% 5 scihhos — a5,
W e GBI 2 NS N B

&Y 3: FEMIRBA; (o] +181.00° (c
0.01, CH;OH), ESI-MS m/z: 247 [M+Na]". '"H-NMR
(600 MHz, CDCl3) d: 5.32 (1H, t, J = 7.9 Hz, H-8),
4.62 (1H, m, H-7), 4.08 (1H, m, H-6), 2.66 (1H, m,
H-4a), 2.41 (1H, td, J = 5.8, 1.4 Hz, H-4b), 2.37 (2H,
m, H-9), 2.15 (1H, m, H-5a), 1.83 (1H, m, H-5b), 1.51
(2H, m, H-10), 0.96 (3H, t, J = 7.4 Hz, H-11);
BC-NMR (150 MHz, CDCLy) &: 169.5 (C-1), 153.4
(C-3), 148.4 (C-3a), 125.5 (C-7a), 114.7 (C-8), 67.4
(C-6), 63.8 (C-7), 28.3 (C-9), 25.9 (C-5), 22.5 (C-10),
18.5 (C-4), 14.0 (C-11). DA b 3280 5 Sk iE —
FM, WM E A 308 Z-3E )5 E H.

WA 4: B AR [0]h +39.69° ( 0.03,
CH;O0H), ESI-MS m/z: 231 [M+Na]". "H-NMR (400
MHz, CDCl3) &: 5.29 (1H, t, J = 7.9 Hz, H-8), 4.68
(1H, t, J= 4.9 Hz, H-7), 2.48 (1H, m, H-6a), 2.45 (1H,
m, H-6b), 2.37 (2H, m, H-9), 1.95 (1H, m, H-4a), 1.93
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(1H, m, H-5a), 1.83 (1H, m, H-4b), 1.78 (1H, m,
H-5b), 1.50 (2H, m, H-10), 0.96 (3H, t, J = 7.4 Hz,
H-11); “C-NMR (100 MHz, CDCL) &: 169.6 (C-1),
153.6 (C-3a), 148.8 (C-3), 127.6 (C-7a), 114.0 (C-8),
61.2 (C-7), 30.7 (C-6), 28.2 (C-9), 22.5 (C-10), 21.5
(C-4), 18.6 (C-5), 14.0 (C-11). PA i 5 ik
il —5", WA 4 N (32,7B)-3-T -
7-$:3£-4.5.6,7- VU A KB

&Y 5. AGEE (ECk-NED; [o])
+16.78° (¢ 0.07, CH;OH), ESI-MS m/z: 213 [M+
Na]". '"H-NMR (600 MHz, CDCl3) 6: 6.15 (1H, dt, J =
9.5, 2.1 Hz, H-7), 5.97 (1H, dt, J = 9.5, 4.3 Hz, H-6),
2.77 (2H, m, H-4), 2.61 (1H, m, H-9), 2.39 (2H, m,
H-5), 1.62 (1H, m, H-8a), 1.51 (1H, m, H-8b), 1.14
(2H, m, H-10), 0.87 (3H, t, J = 7.3 Hz, H-11);
BC-NMR (150 MHz, CDCLy) d: 169.6 (C-1), 158.6
(C-3a), 130.6 (C-6), 126.3 (C-7a), 116.8 (C-7), 93.7
(C-3), 45.7 (C-9), 30.9 (C-8), 22.7 (C-5), 21.7 (C-4),
20.8 (C-10), 14.3 (C-11), LA 325085 5 kiR 1E
— 50, M E Y 5 N B A .

&Y 6: ABBE (ECk-WED; [o])
+41.75° (¢ 0.04, CH;OH), ESI-MS m/z: 403 [M+
Na]". 'H-NMR (400 MHz, CDCl3) 8: 6.12 (2H, m,
H-6, 6'), 5.83 (2H, dt, J = 9.7, 1.7 Hz, H-7, 7'), 4.70
(2H, t, J= 7.6 Hz, H-8, 8", 2.13 (4H, m, H-9, 9'), 2.11
(2H, m, H-5, 5'), 1.92 (2H, m, H-5, 5"), 1.87 (4H, m,
H-4, 4'), 1.41 (4H, m, H-10, 10), 0.91 (6H t, J = 7.5
Hz, H-11, 11"); "“C-NMR (100 MHz, CDCl3) 8: 173.7
(C-1, 1'), 150.3 (C-3, 3"), 132.3 (C-6, 6'), 121.7 (C-7,
7", 108.4 (C-8, 8"), 49.7 (C-3a, 3a’), 49.5 (C-7a, 7a’),
27.4 (C-9, 9), 27.1 (C-4, 4), 22.7 (C-10, 10"), 20.9
(C-5,5"),13.6 (C-11, 11") LA 2250 5 SCilikikoE
— 3, WS ENEY 6y Z,7-3.3'2,7.7a- R E A
SR

wEW 7. AR [a]5+167.47° (¢ 0.02,
CH;O0H), ESI-MS m/z: 403 [M+Na]". "H-NMR (600
MHz, CDCLy) 8: 6.16 (1H, dt, J = 9.6, 1.9 Hz, H-7"),
5.93 (1H, dt, J=9.6, 4.1 Hz, H-6"), 5.21 (1H, t, J=7.9
Hz, H-8), 3.46 (1H, d, J = 7.9 Hz, H-7), 2.94 (1H, q,
J =17.8 Hz, H-8"), 2.68 (1H, m, H-4a), 2.59 (1H, m,
H-6), 2.57 (1H, m, H-4'a), 2.54 (2H, m, H-5"), 2.52
(2H, m, H-4b, H-4'b), 2.33 (2H, m, H-9), 2.16 (1H, m,
H-5a), 2.01 (1H, m, H-5b), 1.49 (2H, dd, J = 7.3, 2.2

Hz, H-10), 1.45 (2H, dd, J = 5.3, 2.8 Hz, H-9'), 1.13
(2H, m, H-10"), 0.95 (3H, t, J = 7.5 Hz, H-11), 0.85
(3H, t, J = 7.5 Hz, H-11"); “C-NMR (150 MHz,
CDCl;) 6: 170.4 (C-1'), 168.6 (C-1), 160.2 (C-3"a),
154.7 (C-3a), 149.2 (C-3), 128.8 (C-6"), 122.5 (C-7"a),
122.3 (C-7a), 116.9 (C-7"), 112.2 (C-8), 92.0 (C-3'),
43.9 (C-7), 34.9 (C-6), 32.3 (C-8'), 27.9 (C-9), 26.3
(C-5), 22.6 (C-10"), 22.4 (C-10), 20.9 (C-4"), 20.7
(C-5", 20.1 (C-9), 19.6 (C-4), 14.1 (C-11"), 13.9
(C-11). bh b3tk %d 5 scmkapos — 8", e
a1 N 32,32-6,8',7,3"-WE A N,

WA 8: AR [a]F +76.72° ( 0.03,
CH;0H), ESI-MS m/z: 403 [M+Na]". "H-NMR (600
MHz, CDCl3) d: 6.10 (1H, dt, J = 8.7, 4.3 Hz, H-6),
6.00 (1H, d, J = 9.8 Hz, H-7), 5.21 (1H, t, J = 7.9 Hz,
H-8'), 4.65 (1H, t, J = 8.4 Hz, H-8), 3.23 (1H, d, J =
9.3 Hz H-7'), 2.90 (1H, ddd, J = 9.7, 6.5, 4.1 Hz,
H-6'), 2.55 (1H, m, H-4'a), 2.37 (1H, m, H-4'b), 2.33
(2H, m, H-9"), 2.10 (1H, m, H-5'a), 2.04 (1H, m,
H-9a), 2.03 (2H, m, H-5), 2.01 (1H, m, H-4a), 1.92
(1H, m, H-4b), 1.87 (1H, m, H-9b), 1.68 (1H, m,
H-5'b), 1.48 (2H, m, H-10"), 1.22 (2H, m, H-10), 0.93
(3H, t, J = 7.5 Hz, H-11"), 0.79 (3H, t, J = 7.5 Hz,
H-11); "“C-NMR (150 MHz, CDCl3) §: 175.6 (C-1),
169.6 (C-1'), 151.4 (C-3a’), 151.3 (C-3), 149.0 (C-3"),
131.2 (C-6), 125.2 (C-7a'), 124.7 (C-7), 112.3 (C-8"),
106.9 (C-8), 48.2 (C-3a), 46.4 (C-7a), 40.2 (C-6'),
34.1 (C-7"), 29.7 (C-4), 27.9 (C-9"), 27.2 (C-9), 22.5
(C-10), 22.4 (C-10"), 20.9 (C-5), 20.1 (C-5'), 17.8
(C-4"), 13.8 (C-11"), 13.6 (C-11). LA Fif:%¥RE 5
kR — 2, M A 8 N Z-A 4N R A

WEY 9: AERBA; [a]5+157.97° (¢ 0.01,
CH;0H), ESI-MS m/z: 401 [M+Na]". "H-NMR (600
MHz, CDCl;) 6: 7.80 (1H, dd, J = 7.6, 1.1 Hz, H-7),
7.69 (1H, d, J = 6.7 Hz, H-7"), 7.57 (1H, td, J = 7.5,
1.1 Hz, H-5), 7.48 (1H, m, H-6), 7.10 (1H, m, H-4),
456 (1H, t, J= 6.8 Hz, H-8'), 3.16 (1H, d, J= 6.1 Hz,
H-6'), 2.55 (1H, t, J = 9.5 Hz, H-4a), 2.12 (1H, m,
H-5'a), 1.94 (1H, d, J = 7.4 Hz, H-8), 1.84 (1H, m,
H-9'a), 1.74 (1H, m, H-9'b), 1.46 (1H, m, H-9a), 1.38
(1H, m, H-5'b), 1.37 (1H, m, H-9b), 1.36 (1H, t, J =
9.5 Hz, H-4'b), 1.20 (1H, m, H-10), 0.99 (1H, m,
H-10), 0.98 (2H, m, 10", 0.79 (3H, t, J = 7.5 Hz,
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H-11), 0.55 3H, t,J= 7.5 Hz, H-11"); "“C-NMR (150
MHz, CDCly) d: 170.0 (C-1), 164.4 (C-1'), 152.5
(C-3a), 148.5 (C-3'), 145.4 (C-7"), 134.9 (C-5), 133.2
(C-7"a), 129.6 (C-6), 126.2 (C-7a), 125.2 (C-7), 121.0
(C-4), 107.3 (C-8'), 88.7 (C-3), 51.1 (C-3'a), 47.2
(C-8), 37.3 (C-6'), 28.9 (C-9), 27.5 (C-4'), 26.8 (C-9),
22.2 (C-10%), 21.2 (C-10), 17.2 (C-5), 14.1 (C-11),
13.3 (C-11"), LA b3tk 5 ek — ™, i
KEREY 9 N (3'2)-(35,8R,3a'S,6'R)-4,5- 2 4. -
3.3'a,8.6"- X E A N .

& 10: AEMEK; [a]p+118.61° (¢ 0.01,
CH;0H), ESI-MS m/z: 403 [M+Na] . "H-NMR (600
MHz, CDCL) §: 7.25 (1H, d, J = 6.6 Hz, H-7), 6.17
(1H, dt, J = 9.6, 1.9 Hz, H-7"), 5.93 (1H, dt, J = 9.6,
4.1 Hz, H-6"), 4.75 (1H, t, J = 7.5 Hz, H-8), 2.77 (1H,
dd, J = 6.4, 2.9 Hz, H-6), 2.44 (1H, m, H-5a), 2.34
(1H, m, H-4'a), 2.28 (1H, m, H-4'b), 2.26 (1H, m,
H-5'a), 2.22 (2H, m, H-9), 2.18 (1H, m, H-5'b), 2.16
(1H, m, H-4a), 1.79 (1H, m, H-9'a), 1.62 (1H, m,
H-9'b), 1.60 (1H, t, J = 7.5 Hz, H-8'), 1.44 (2H, q, J =
7.3 Hz, H-10), 1.33 (1H, m, H-5b), 1.30 (1H, m,
H-4b), 1.13 (1H, m, H-10"a), 0.98 (1H, m, H-10'b),
0.93 3H, t,J=7.5 Hz, H-11), 0.81 3H, t, J= 7.5 Hz,
H-11"); "C-NMR (150 MHz, CDCl3) 6: 170.4 (C-1'),
164.8 (C-3'a), 163.9 (C-1), 151.4 (C-3), 139.4 (C-7a),
136.8 (C-7), 129.1 (C-6'), 123.3 (C-7'a), 116.7 (7'),
109.1 (C-8), 88.9 (C-3"), 47.6 (C-3a), 46.1 (C-8), 44.7
(C-6), 27.3 (C-9), 26.9 (C-9"), 23.1 (C-5), 22.6 (C-5"),
22.6 (C-4), 22.1 (C-10), 21.6 (C-4"), 21.4 (C-10"), 14.4
(C-11"), 13.6 (C-11). LA b #2200 5 SC ke —
Y, WU EAEY 10 9 (32)-(3aR,65,3'R,8'S)-
3a.8",6.3"- XU E A i .

3.2 EFKMmEEM

2 F 2N KCL5 3 AR OR BB =5 Bl ik PR e T i
SR (P>0.05), 4A25H 5 R8 AR ML IR 5K 17 .
Me FIKFERIRER E KM IR (P<0.001), i
KRBTSR HFN 120%. 2L S Y¥ BA &7k i
WHER, HRIHEIRERGE. L, a1,
9 [k FE (12 pmol/L) &F3KFE A 40%, et
6 fx ARk (12 pmol/L) EF5KF N 60%, F-EUH
WE (ECso) =9.46 pmol/L; L&MW 7 s E AT
7KK 52%, ECsp=11.86 pmol/L; L&) 8 fimik
FEEFIKZEN 70%, ECso=8.73 umol/L; 455 ILE 1.

150-
1204~

904{~=M

Tk 2%

60+

T T T T T
ey 2.4 4.8 7.2 9.6 12.0
Me 0.8 1.6 24 32 4.0
C/(umol-L™")

" P<0.001
P <001

WA RIS S F A 4LLE: TP<0.05 TP<0.01
oncentration compared to the blank group, "P < 0.05
P <0.001

1 FRUEYSRES KC KRG LETRETKE

(X *s,n=6)

Fig. 1 Diastolic rate of test compound on KCI
pre-contracted vascular ring (X £s, n=6)

4 THe

PWEATEAEGL T, TIE O B B 2IAF] 2.9
e N, JEAERE L. 0 H TR O A ) 2
FBOEAWGIT, iy ok, @ik e me
Pk, SCE MRS IR, AMETH T E R R
J7, TRV VAT O 0 L O B B Ui
R 5 5 T L/ s YT I R LR R, AR
WA SRk S 25 m] 3 3o i o B 220, ik T e )1 =
“EATSR B U TR SRR 28 T A

ASEIG M 2R A B AL 2 25 10 AN 2K
PRRAEY), FE 5 DNRIREK, 5 DIRER k.
B A P38 0 M) & 1 AT o) B A5 2
Z,7-3.3'a,7.7Ta-WEANEEF Z-ZR 1AW B A NHE
RN o B, 3R T RN N5 25 13547 R G
22 R I o RN SZAROR BRI L S R I — € 1Y)
YA TR, U HOR IR IR AT O M I R A
THIRWR.  H T A OB IR ERET 5K (i E F T
T, AR RRIARERET oK M R 7T AR WARIE . T
BN FZRER TR IR M VE 1, 45 BRI M &7
TR E 7S TCIR RS AR B DL R LR A A B %
PIREDG, XN N —DakE 3 R, A
MR RIRES T, T HIGTT OSBRI S
WAL T I 380 )1 B A IR R
PRI, H—DFEE T ZEM PR
N M TEAG G TG B e S, STl 2 5 IR
) “—RPH”, BRI AR BRI AT RS
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