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Separation and Pharmacodynamics of Urine-reducing Components in Petroleum Ether
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[ Abstract] Objective: To investigate urine-reducing components in petroleum ether part of salt-processed
Alpiniae Oxyphyllae Fructus and verify their pharmacodynamics for clarifying its material basis and mechanism of
urine-reducing. Method; HPLC and other chromatographic means were employed to separate and purify medicinal
compositions, the structures of these compounds were identified by physicochemical properties and 'H-NMR, "C-
NMR spectral data. Guinea pig bladder detrusor was prepared by isolated tracheal thermostatic perfusion
experimental method and isolated in the Kerbs solution. The tension of 7-epi-teucrenone B on the isolated guinea
pig bladder detrusor and the effect of 7-epi-teucrenone B on guinea pig bladder detrusor contraction incubation by

four antispasmodic agents including acetylcholine, histamine phosphate, BaCl, and dopamine were measured by
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BL-4208 biological function experiment system. Result; Nine compounds were isolated and identified from
petroleum ether part of salt-processed Alpiniae Oxyphyllae Fructus, such as nootkatone, 11-hydroxy-valenc-1
(10 ) -en-2-one, teucrenone, 7-epi-teucrenone B, 12-hydroxynootkatone and so on. By confirmation of
pharmacodynamics, 7-epi-teucrenone B was closely related to urine-reducing. Conclusion; 7-Epi-teucrenone B
inhibited contractile tension of isolated bladder detrusor may be through the antagonizing release of H1 receptor of

histamine phosphate, it may be the urine-reducing component in petroleum ether part of salt-processed Alpiniae

Oxyphyllae Fructus fruits.
[ Key words ]

Alpiniae Oxyphyllae Fructus; salt-processed product; medicinal composition; bladder

detrusor; 7-epi-teucrenone B; urine-reducing; chemical separation

T B AR IR, FE AR 2 DUIR NG B
RE VR FFERZERS, ERT S, LT T E, D
BORs g R R 1 RTIAEE R iR A E
45 DRAE T 8 5 F S T R A 2R B A i
Tk B2 4 PRAE FHIE ROC & o BT 38 5 4 B4 IR
BAr H RIS H T AR UL AR E A OC SCER A, £ R
A7 B 48 PR A FH 25 280 ER A0 5 8 2 A # J h 5A Jil Tk 5
P WA R AR R A AL
DAZG A T R S i 0 x4 2 A 4 dnh kS A7 3k
T RN i BT S E T 2 a Y. it 2554
PR 50 56 Ik 7-2 -7 B i (7-epi-teucrenone B) X JK i
JB5 IV 388 PR UL 25 Whe 4 4 - 249 55 g A ) R A B 255
i, 8 7n 3k & 25 B " 7-epi-teucrenone B 7] fE & F
i 44 R 4 245 30 B At
1 #a

BL-420S RIAW) PLAE S 460 R 48, JH-2 ALK )
R A% A HV -4 Y 5 1A 20 202 FE R U &R 4E (R
AP ABRA R ) , Avance I 600 MHz %1 4% %
HHRAL (Fi 1 Burker 24 ), 1200 5 41 &5 RO AH 64
AL ([ Agilent 23 7)) , YP30002 #Y#f, 1~ K F- (&
[ Sartorius 23 7)) , AE240 Y e, 7K - ( Fii -+ 45 4 -
EFZ A0 .

i BT 2GR 0 F RS T B, 28 RS T BE 2
Rz e B % i Z B a5 B Alpinia
oxyphylla {1 iR 52 5 11 B 5 -80 (tween-80)
A K-R & IR 0 H AR T Bk e A TR ), B iR
e CBERR B ( EHEAA B A DR A R A A L
BN B4 HS W CRCAR A8 R SR R A PR A A,
5 23 5 o H-002-150729, G-002-150421) , /K S~ &=
BRI EE O Rk A, oAt ¥ ok 3 ki

SPF G K BL, /K 370 ~ 400 g, iy Jl 5 ik A 4=
WRHECA PR A A 2, & 48 k5 SCXK ()1 ) 2015-
030, ZWH P EHRFLBNWRIME R
ik S

.14 -

2 #HEEER

2.1 RSB GA ED WU EE R
269. 69 g, it 200 ~ 300 H fE e AE €3, A k-2
M2 CTREBEVENL (1:0 ~0:1) , A IFH L5 3) A ~
H(8 N r) o A W & ad ik BEAE (B35, A k- &
B2 L TR (6:5) BB FE VR, 45 W 43 Frl ~ Fr24, i oy
Fr7 ~ Fri8 il & TLC, A be-N R LR (7:3) JBIF,
il & WA sl Ab 156 &9 1(103 mg) . B 443 &5 fik
W HE 1% A I k- £ TR SR (4 3) B EE Ve, 45 3
g3 Frl ~ Fr19, i 5 Fr2 ~ Fri0 47 6k BEAE 4 35% , £
k-2 CTR-—A PP (1:9: 1) WM, 15L& 2
(59 mg) . C 4532 i ik A (3, Al k- R &
i (8:1 ~1:9) 408 234> Frl ~Fr63 34> Frl0 ~
Fr32 28 SOAHAE B35 3 25, I BE-/K (2:8 ~7:3) Ve,
Sl A WO [ W EE-K (6:4) ] r 813k &%) 3 (45
mg) . D 45 & 5 fE A 3 A k-2 R £ TR
(9:1~3:7) 485715 i 4 Frl ~ Fi83, Ji 4 Frl0 ~
Fr32 24l 25 TLC, 7 k-9 - = S FH e (4:7:5) Ji&
IF, B &Y 4(53 mg) ; hi s FrdS ~ Fir72 258
FE A i, A -2 R R (3:5) 43 B A9 I 40
Frl ~ Fr29, i 4% Fril ~ Fr23 2 4 £ W A -7k
(43:57) 154G 5(34 mg) . E 4544 TLC,
ECKE-NE(2:9) BIF, 7 BB EY 6(41 mg) .
F 20 73 22 IR 28 50 e e A €833, o k- P T - = 58 TP
(3:9:2) il £ W AH oy B elifb B L 59 7(29 mg) .
G 41 43 3 C bE-& R & e BB B2 V% 645 i 4 Frl ~
Fr35 Fr12 ~ Fr27 47 i A (3, 2 R £ TR - -
SEME (T 2:3) VR, LA 8(27 mg) . H 4
Or 4R BEAE B35, IE © Le- B RS RE VR B AR U 4
Frl ~Fr15 Frd ~ Fr11 #F 47 6E B AT (3%, £ R & -
FBE(8:3) BE WL, 73 B 45 i 43 Frl ~ Fr9, & JF Ui 43
Fr3 ~Fr7 AT 3 [ 2R O BR-THEE(1:9) ]
aifei3 LG 9(40 mg)

2.1.1 k&1 '"H-NMR(600 MHz,CDCI,) ,5.77
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(s,JH,HC =C),4.74(s,1H,C = CH,) ,4.72 (s,
1H,C=CH,),1.74(s,3H),1.13(s,3H),0.97(d,
3H,J =6.76 Hz), "“C-NMR (150 MHz, CDCI, ),
199.6, 170.5, 149.0, 124.7, 109.3, 43.9, 42.1,
40.5,40.3,39.3,33.0,31.6,20.8,16.8,14.9, |
WOCIEEE 5 2% k[ 6] IR A — B, i % &

AL R B Al
2.1.2 fkEW2 [alh, +112.50 (600 MHz,

CHCl,), EI-MS m/z 237([M +H]",1),'H-NMR
(600 MHz, CDCL, ) 8:5.71 (1H,s, H-1),2.43 (1H,
m,H9),2.33(1H,m,H9),2.24(1H,dd,J =13.8
Hz,17.0,H-3) ,2.17(1H, m,H-3),2.00 (1H,m, H-
8),2.00 (1H, m, H6),1.95 (1H, m, H4 ), 1. 69
(I1H,m,H-7),1.16 (3H,s,H-12) ,1.15(1H, m, H-
8),1.14(3H,s,H-13),1.03 (3H,s, H-14),0.93
(1H,m,H-6),0.93(3H,d,J =6.8 Hz,H-15), "“C-
NMR (100 MHz,CDCl,)§:199.9(s,C-2),171.0(s,
C-10),124.2(d, C-1),72.3 (s, C-11),43.7(d, C-
7),41.9(1,C-3),40.4(d,C4),39.5(1,C-6),39. 1
(s,C-5),32.9(t,C9),27.6(t,C-8),27.2(q,C-
12),26.8(q,C-13),16.8(q,C-14),14.9(q,C-15) ,
EIRSCTE R 522 SR [ 7 ] R IR AR — B i
FEiZ &Y R 11-hydroxy-valenc-1(10) -en-2-one,
2.1.3 k&M 3I [M-H,0] "m/z216.151 8,3
14 216. 151 4;1R v, :3 550,3 400,1 660,1 380,
900 c¢m ';'H-NMR (200 MHz) §:0.88 (3H,s),
1.86,1.89(3H,d) ,2.29(2H,s) ,2.97(2H,d) ,4. 88
(1H,t,J=1.4 Hz) ,5.10(1H,s),5.91(1H,br s);
EI-MS m/z 216 [M - H,0] " (38),201 (21), 159
(19),145(10) ,145(10) , FiRGi%EHRE 52 % X
BRL7 ] X BREEA — 2, i %8 5 % e & 9 o & FF
(teucrenone ) ,

2.1.4 fkEW4a KE@WRY,[M-H,0] m/z
216.150 9, # i {H 216.150 8, MS m/z 234 [ M ]~
(2),216 (18),201 (9),161(16),149(25),135
(70),123 (30), »,,.:3 550,3 400,1 660,1 455,
1380,915 em ™' ,'"H-NMR (200 MHz) §:0.97 (3H,
s),1.86(3H,s);1.92(3H,br s),5. 11 (2H,br s, H-
12),2.34(1H,br d,J =12 Hz,H-5),5.89(1H,br s,
H-3) . ¥ds 5307 )0 BOEA — B, 8% e %1k
&Yk 7-3-FFHR (7-epi-teucrenone B) ,

2.1.5 fk&5%S FAB-MS m/z235([M+H] ",
18), “C-NMR (600 MHz, CDCl,)§:5.76 (1H, s, H-

1),5.07,4.90 (1H, br s, H,-12) ,4.14 (2H, t, H,-
13),2.49 (1H, m,H-9),2.41 (1H, m, H-7), 2. 38
(IH,m,H9),2.18(2H, m,H-3),1.97 (1H, m, H-
6),1.96 (1H, m, H-4),1.94 (1H, m, H-8),1.34
(IH,m,H-8),1.12(1H,t,J =13.0 Hz, H-6),1.07
(3H,s,H-14),0.93(3H,d,J =6.8 Hz,H-15), "C-
NMR (100 MHz,CDCl,)5:199.9 (s,C-2),170.8 (s,
C-10),152.5(s,C-11) ,124.6(t,C-12) ,124.6(d,C-
1),65.0(t,C-13),44.3(t,C-6),41.9(t,C-3),40.3
(d,C-4),39.4(s,C-5),35.8(d,C-7),33.1(t,C-
9),32.0(t,C-8),16.8(q,C-14),14.9(q, C-15),
RIS 5 SCHER [ 7 ] X BEOBEAS — B, MM E
WA Y R 12-52 FL B A R (12-hydroxynootkatone)
2.1.6 k&6 'H-NMR(DMSO-d,,600 MHz) §:
3.86(3H,s,7-0CH,),6.36 (1H,br s, H-6), 6.76
(1H,br s, H-8),6.96 (1H,s, H-3),7.56 ~ 7.62
(3H,m,H-3",4",5") ,8.06(2H,d,J=7.8 Hz,H-2',
6'),12.81 (1H, br s,5-OH), "C-NMR ( DMSO-d, ,
150 MHz) 6:182.1(C4),165.1(C-7),164.2(C-
2),161.4(C-5),157.8(C-9),132.2(C-4"),130.8
(C-1'),29.3(C-3",5"),126.6(C-2",6"),105.2(C-
3),105.5(C-10),99.1(C-6),92.2(C-8),56.1(7-
OCH,) . LifJe %ol 5 3cmk [8 ] X M A — 3,
S e ZA G Y I R
2.1.7 &M T B EE RS & (NE),
Liebermann-Burchard Jz 1 £ FH 44, Molish Jz v £ [
PR, 5 p-4 BT B L 2 i, —F B
(RE) AR, MR A8 S5O T B SO DNZ AL & Y
B-4r B
2.1.8 k&M 8 HEBmAR( =AM k-HEE) , TLC
I 10% % BR-2 B % W B % 4 {1, Liebermann-
Burchard Jz ¥ 5 B, 58 25 b H 6 I8 o 2 )2 RE
— MR G A T, BUE EZ B
[NREI
2.1.9 k&AW k% E N CH,0,, ' H-NMR
(400 MHz,CDCIl,)8:2.35(2H,t,J =7.2 Hz,H-2),
1.18 ~1.30 (28H, m,CH, x 14),1.64 (2H, m, H-
15),0.88 (3H,t,J =6.8 Hz, H-16) ; "C-NMR ( 100
MHz,CDClL, ) §:178.9(C-1),33.9(C-2),27.4(C-
3),29.1 ~29.7(C4 ~13),31.9(C-14),22.7(C-
15),14. 1(C-16) . LA E%CHE 5 SCHR [ 9 ] i i A
P2 () B4 — B0, WO o A B W AR IR .
2.2 WA
2.2.1 7-epi-teucrenone B fItif fHE M FREL 7-epi-
- 15 -
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teucrenone B £ 20 mg & Ik i H , K & 25 9 % %]
1083 g L™ it i i " s
2.2.2 SAZERMBIRN  FRICE M 2 B I 2 ] e,
2 g, KL 1 mol- L™ 504k Z BEAR B s ", 43 51 §”‘ /kﬁ
B R R 1 x10 7 mol-L ™", g‘“"
2.2.3  BEWRZH e RS W RR B R 4 M 4 307
0.3 g, KRR, 1 x 107" mol- L™ BEMRLL MW", ] (%/
Sy BCHAGBE A 1 x 10 77 mol-L™', 1
0

2.2.4 SALPUAW REREELm 401 g,
K BL AL 0. 1 mol - L™ " Sl Ak 45 ¥4 W, 43 ) UHL A 8 1
4.0%10 * mol-L°",
2.2.5 IWMEZELEW  KHERE 10 g- L'
ZE 2y 1.0 mL & 10 mL & K 7 (8 5 i
IR A0 g LT M B MW . R AR
VEWCE TR 4.0 °C KA ARAE &
2.3 JKEURS e BRIUIL A W2 i o A B Sk A 3L
B, PR B B IO, O P AV O 7 R WU T o, AE
FiEA 95% 0, +5% CO, B A SRR IR & 3% W
WA o DR BUBS B = o DX 1T, Vi A T e
PRVEFAEN 1Y) I, B 2 S5 e @ IR LWL 55 o AT
LZ% (3 mm x 8 mm) 4 59 B4 1) JB% Jo i R AILAL 5%
LEIEA (37 £0.5) CHy K-REFRW 10 mL 1y
- LR L SR LA 95% 0, +5% CO, RA A,
P AR R WL, — v [ 2 78 JURE IS 78 09 AN 55
B L o — g R I LR ) R AL A
P o AR RS A W HLRE 5250 3R G0 i SR WL AR M 4 1iF
f P25k Ty MR . 7E (37 £0.5) C Y Krebs & 7
WP R E 30 min, [AlEF 45 T s 1 g K0, bk
R IMUILZ% B &0 46 36 2 P A2 )5, 10 5% 2 min 1E
Wi 2
2.4 7-epi-teucrenone B X JIK R B 44 5% bt 18 FR WL
ARBSE T R e E TR WLAR AS AR e, B RN
A 7T-epi-teucrenone B, {ifi H: Z PR 5T 45 ¥k i 43 i) ik
1.465 x107°,2.931 x 107,5.861 x 107°,1.172 x
1077,2.345 x 107>, 4.689 x 1077,9.378 x 102,
1.876 x10 7' ,3.751 x 10" ,7.502 x 10 " g-L~", W}
FEH T K BB A % DR PR UL AR T &5 R R
7-epi-teucrenone B HL A7 7| 5 AR 1 b o A1 KBRS 1R
Jigs 1 388 PR AL 4 5K T PR . AE 1465 x 1077 ~
7.502 x10°" g- L', EF S FEH(pD2) (2.03 +
0.15) , LK 1,
2.5 7-epi-teucrenone B X Z Mk AH 58 i% 5 K BLES 1R
55 e PR LIS AR i 2 e R R AR E L, BRUIMA
7-epi-teucrenone B, fifi H BBy i 43 ] hy 1. 465 x
- 16 -

30 25 20 -15 -10 -05 00
1gC

B 1 AR[ERERE 7-epi-teucrenone B 3 FK 5 55 4 B Bt 1 R AL &9 Uk
FR(xxs,n=8)
Fig. 1 Effect of 7-epi-teucrenone B with different concentration on

contraction of isolated guinea pig bladder detrusor(x +s,n =8)

107°,2.931 x 1077,5.861 x 107°,1.172 x 107,
2.345 x 1077 ,4.689 x 1077,9.378 x 107>, 1. 876 x
10°',3.751 x10",7.502 x 10 ™" g-L'l LI 5E Z, T i
i 175 5 % JK B3 0 T I 3 PR UL f i 4 5K AR il
SR B e i PR LW 4 5Kk Al CE)D) , LU A 24 ) Hif
(1) T AE B 5 | B 1% fe KWL 4 W B (E L, ) i 100%
PICE,,. - E)/E,, x100% it B4 %, L& E
PrAp e e IR A BT ph PEAL 2 B0K , 55 15 min T RE
FRUWL, FF 5K 110 SR HE AR E JT 43 0 A2 o vk
3 4.689 x1072,9.378 x 10 > gL~ ' 7-epi-teucrenone
B At s W, W A 20 min, 43 51 E AT AR £ Tk JIH 5
A 2k A8, SR 24 ] B B ] 5 min, 3 5% UL 2% 0
A MR B, 5 %¢ T-epi-teucrenone B X £ Ik JIE 5% 155 5 K
BB R DLW 4 52 i, 45 3 B 7R 7-epi-teucrenone
B X Mt BBk 5 | A 1 J5% JDE i PR L% A5 LT TE A AR
o T A 5 s (2l (), BB T-epi-
teucrenone B 7| & (114 K, 7-epi-teucrenone B A fEFE
BU PR £k RE T 5 A B BRI A R UL % Ay RAON
HOWEM oL Ay el e, B EH xS,
7-epi-teucrenone B X} £ B AH i 75 5 19 K BB e i IR
WF 35 E BEARAR ARAFR AR A TE & U, Wk 1,

2.6 7T-epi-teucrenone B X W R 4H i 5 5 1 K B
A IS IOt 3 R LIS 4 i sz el 7 2 IR 2.5 I, fin A
7-epi-teucrenone B i 3K 5 % W (9.378 x 1077,
1.876 x 10" g+ L™") J& , n] fifi Bl 1% 200 g oic 4 Js ke i
PRL B 5k T3 B AR, 250 &K M, BEE T-epi-
teucrenone B JT 5 v 5 I, o7 JOK BRI b i DR WL AR K
Sk JTBEAR, BSR4 Bl A s (4l LB B
22555 KR Bk JE 7-epi-teucrenone B 4 525 A
A B 3% 1 22 57 ; 7-epi-teucrenone B X i iR 2H JH
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#1 BaCl,,ZERIZELAEMRITEER BRI (n=8)

Table 1 Effect of synephrine on contraction of isolated guinea pig bladder detrusor induced by BaCl, ,acetylcholine and dopamine (n =8)

7-epi- BaCl, EASN7 T B

t":;’""ri‘{e T EHEk T B T - ¥y 5k -y A % -y - Hy gk T B
BEREW gk opmte sk WM KO KR BOR BIE WS IBME AR KR
/gL /m~g’] E/% /R -min~' E/% /m-g’l /% /Yi’vmin’] /% /m~g’] /% /YQL’\-min’] /%
1.465 x 103 4.35£0.29 0.38 7.91+1.10 1.53 4.5120.39 0.75"” 7.20+1.38 1.03 5.23+0.44 1.04 7.23£0.86 1.42
2.931 x10°3 4.23+£0.35 0.05 8.11+1.04 1.02 4.42+0.51 0.64 7.11+1.43 1.02 5.31+0.39% 0.66 7.01£0.78 1.89
5.861 x10°% 4.27£0.33 0.49 8.04«1.17 1.83 4.41+0.44 0.72 7.13+1.34 1.14 5.29+0.43% 0.37 7.31+0.81% 2.20
1.172 x 1072 4.29 £0.34 0.48 8.01£1.24 1.63 4.58+0.37 0.48  7.23+1.4921.56 5.21+0.49 0.86 7.19x0.97 2.14"
2.345x10°2 4.20+0.30 0.39 7.99+1.31 1.82 4.46+0.46 0.62 7.16+1.51 1.25 5.25+0.38 0.56 7.22+0.83 1.06
4.689 x10°2 4.19£0.35 0.63 8.06+1.15 2.34" 4.50+0.39 0.71  7.22+1.28 1.62 5.22+0.46 1.52 7.33+0.57 1.27
9.378 x 1072 4.24 £0.33 0.52 8.02+1.17 1.28 4.43+0.50 0.63 7.16+1.33 1.08 5.19+0.51 0.47 7.27+0.84 1.33
1.876 x 10 ™" 4.31£0.34 0.65" 8.10+1.21 1.25 4.49:0.38 0.57 7.12+1.27 2.14 5.24:0.49 0.36 7.18+0.71 1.17
3.751 x10°" 4.26+£0.36 0.72")8.05+1.19 3.42 4.46+0.49 0.64 7.18 +1.41 1.28 5.22+0.43 0.72 7.29+0.94 1.42
7.502 x107" 4.27£0.29 1.19 8.08«1.31 1.18 4.49+0.37 0.98 7.23 £1.36%1.65 5.27+0.50” 1.19 7.27+0.82 1.18

52 A" P <0.05,2 P <0.01,

BB AEE AR PLVE A, 378 7-epi-teucrenone
B R 5 G M B I e 8 DR UL A 4 e 3z A DT 1 ol
W TR 20 e 5 B By WS 4 7K 77 . 3R B 7-epi-teucrenone B
JE AR K AR5 B I R A 5 R 4 PR AE FH S UTAH O%

B4 o LA, LR 2,
S0 e mEMA
~+-9.378x 107 g-L" 4l .
404 —a-1876x10" gL' 4l )
v EEM VD) ey
I fZ)
304
RS
¥ D
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Fig. 2 Effect of 7-epi-teucrenone B with different concentration on

contraction of isolated guinea pig bladder detrusor induced by

histamine phosphate(x +s,n=8)
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