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[ Abstract | Objective; To screen the diuretic active fractions from rattan of Akebia trifoliate and study its
chemical constituents. Method: The 95% ethanol extract of rattan of A. irifoliate, which were extracted with
petroleum ether, ethyl acetate, butanol and water dissolving fractions, were investigated through metabolic cages
experiments. The compounds of active fractions were isolated and purified by silica gel column chromatography and
other methods, and their structures were identified by NMR and MS combined with literature data. Result; The
butanol extract fraction can significantly increase the urine volume of rats (P <0.01), but the diuretic effect of
other fractions was not obvious. Nine compounds were isolated from this diuresis fraction, and their structures were
identified as D-galactose (1), syringicacid-4-0-a-L-rhamnopyranoside (2), hederagenin (3), inositol (4),
mannitol (5), vanillic acid-B-glucoside (6), glucosyringic acid (7), hederagenin-3-0-a-L-arabinopyranoside
(8) and B-sitosterol-3-0-8-D-glycoside (9). Conclusion: The butanol extract fraction had significant diuretic
function, and glycosides were the main chemical composition of this fraction.
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LG M) A AR GE R 2 —, TR ZEA
2y, BAT A BROE kol 22 T 3L 5 O BRI, T
HIFIRIE ORI KB e FL A T AR R
PBORE  MTARR =R B 5 & 4 A
27 T B 4 BT, K OB 28 B R B S H 4L 43
PRI & Wi 70 A, Hoh RER o S =l 2R AL
Wy S R R Ol — AL B B 25 R IR 2
— ELA 2 R A DG = AR 3E ) RIS P FE AL Y
RGWFFT e WA TE . Ry O % = A E A R I
FRAL, IR R IZ AL AT B B AT WAL 22 o) o ASBIESE
L 95% £ Wi = I K Tk 25, B BT A 4 RO K
I AR A e O PR SR AN AE T BE AT AR, R
FH R B 8 125 060 4% A€ U K v M i oz 30 47 ) R
PRI, R B = W K3 e 25 IE T A U B
LR RAE D o B SR 60 33 X AE T It A JRGRR Ao
PEAT IR, 448 9 MMEE Y, Jf il ik NMR, MS 457
EXF A AT S . kG 2,6 F17 K
WAZ @ FE P v oy B A F

1 #a

iR T 2014 4F 11 F SR HBE VS 204 M X, 274
JEARARBEFE 27 BT A AR e o ATl BHAE ) =
A8 Akebia trifoliate )T 125 . MR AAF LT
B PG BL 4 #2546 T B .

SD KAk 56 H Mtk , K 8 (200 £20) g, 15 45
G, th VG %A R R B S B s oo SRt B Ak
HE*S SCXK () 2008-0018 , 28 1 % 58 38 K 2 i Bl 25
PAZHINIE A SEIR AT G A8 B2 D1 2 20K A A E R R
(78 = MG 254 FR A ) L it 5 A150104) , S8 464,
AALHOCIE Al A A5 iR I, W2 B G (5 B
TEIRAE RS TR ) A ilEE LR O T IE T B
W L BEE O o A Al

IMF-320G 2 Z 9¢ [N 7% A% (] /g 4 4 B B K T
A BRZA])  RS02B B fig % 3 15 7% S A (- 1 A A 7
HFHAMRAF] ), Avance 1 -400 Y8 5 4% wf T PR 42 (4
HIEGE e TMS A AR, 78 [F Bruker 23 ) , Impact
HD Q-TOF 2 i 73 B i 1 (EST A W 55 2 5 YR IE 25 1
PR, 65 %5 Bk 3 400 V, f# [E Bruker /A & ) , LH-20
2N AL B8 BE BEBE ( Sephadex LH-20, Merck 2\ 7] ) ,
XTS5 B8 GOk i 0 5 A Il BE 31 R BOE, JE 5t B
IR AR ), Venusil 7Y i i 2f il 2% (3% ( K L1
PN IRBHHL AR AR ), PB-10 £ pH 3 (5 [
Sartorius 2y ) ) ,Z-2000 #Y {3z Z€ 2 5T % W4 6ot
£+ ( H 7 Hitachi 24 %)), ZH-B6 % K FUAR i 7 (i
JEIERRA YL A RA ) o

2 AEEER
2.1 = A A B R A = R 2
4.9 kg, BEs MBS, I 95% Z BRI 6 Wk, & T 4R
SBCHR , D80 T 4 A SR U IR 280. 6 g KR TR TE
TR PR L 2 BR 218 IE T R AT AR
VR [ v Rl A5 ) f U kR R 36.8 g
(13.11% ) , Z.FR ZBRZE B Y) 29.7 2(10.58% ) , 1F
TEEZEHY) 137.7 (49.07% ) , UL K T 4 7K v 7k 6
53 42.6 g(15.18% ) . 4 CUKFifR-AT % .
2.2 FEEMIMARIGTESS R K SD R RUE TG
GEHIE RS 48 b WE B AE PR K 15 mL-kg ' I
2 h PSR, HEPR R T i 40% R RA . &
I BUBEHLY B 7 41, B4 8 L MR UK Ay A B Eh Kk 41
HAMEEH (5 mg-kg ), £ EBEA (78 mg-kg ™',
HIMF A 25 & 600 mg - kg™ ), & MR & BR 4
(66 mg-kg ™" HIY T2 600 mg-kg '), IE T EE4L
(300 mg-kg ™', MY T A= 254k 600 mg-kg ™) LA KK
FALH (258 mg-kg ™', A T AE 2 B 600 mg-kg ') .
KASYIINEE A2 L T 4R LI, KIRA 2
HIAS £ A ARK 18 h, 4541 4% 2 B dhk 20 mL-kg ™'
W T UK A BB ARES . 30 min J5 4% 20 mL-kg '
B 2 Bk A B R K, 4 24 S ST RIDRE R B A AR 3
o AR 2 hoSE 1 R B, R 6 he g 6 h SR
U R R pH Rk B s T
=K T TR 2 4% A IR 3 X SD ke BRUHE SR it 11
S0 5 A R K AL AR LL 9 6 h T 4% 2 K R HE
R A TGN, IE TR A S A7 A S 1
KRR (P <0.01) , HF AR HI 55 T S A BEVE 4 o
17 BE | 20T 2 TR 2 T R K VA 3 3 10 ) R A
RAE . 2 = AOE 2R 0 TR A U B BT Y
FIRVED ., SR WFE 1,
2.3 G SSRBUEL & x5 £, BRI
BER FH BN 3 07 85 43 Mt (One-Way ANOVA) | T 4¢
e b Yy SPSS 16. 0 8 E G358 M. P <0.05
FRESBGHHE L,
2.4 RURWE RGBSR TR E & pH I
2 SRR T W A3 e 6 B T LA o vk R i
SE DR P B BB T T A A, SR
S JE B o T R, T T[] 45 8T S0 2 R i ) W D
R AR T SR AR S TR T T 2 o R R T
£ 114 00 5 SR A 25 30 A2 R B W BBUPR W 1. 00 mL
TFHE M, 2 8 77K 19.00 mL,10% K,Cr0, %
Wi 4 ~5 T, BRI AgNO, FRAEW, AT HE
LT (AR AR 25 4 1k o 30 S FE AgNO, AR il WY
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F1 ZHARBEHRESFENRBMAIN SD KRRERERENZI(x £5,n=8)
Table 1 Effect of stems of Akebia trifoliata on urine volume in SD rats(x +s, n=8) mL-kg '
21 51 ﬁUﬁ,I 0~2h 2~4h 4~6h 1~6h
/mg-kg
A BRIk - 0. 136 +0. 036 0.077 =0. 028 0.047 +0.015 0.261 =0.078
G SR 1% 5 0. 194 +0.047% 0. 142 +0. 042% 0. 083 +0. 024" 0.419 £0.087%
A1 ek 78 0. 133 +0. 023 0.075 0. 021 0.049 +0.013 0.257 +0. 092
21 66 0. 151 =0. 057 0. 101 =0. 056" 0. 043 0. 037 0.295 0. 063
IE TR 300 0.171 £0. 063% 0. 132 0. 054% 0.071 £0. 028 0.374 £0.075%
KR AL 258 0. 141 £0. 052 0.079 0. 035 0.045 +0.019 0.265 0. 068

SR KA P <0.05,7P<0.01(F2 ),
PRFR SR W S k. SR AT pH 3HI E R
LR MY pHL,

S TE M G AR KA L, A A ERH
6 h AR IR TH A B B SR R . TE A S

i IE TR MR CBRA R T W35 1 e 2E4 |
# R HEMAE T (P <0.01) , A48 52 56 21 0 J6 I
YE o 5 A PER K20 LU 4% S 86 21 PR pH 29 A
—ETEER UL, AR 2,

F2 ZMARBEHRERFENDMUN SD KRRESEFRER pHHEM (2 £5,n=8)

Table 2 Effect of Stems of Akebia trifoliata on contents of urine ion and pH in SD rats(x £s,n =8)

2150 ﬁ‘]ﬁ/mg'kg’l pH #4/mmol - L ™" £ /mmol - L ! 44/mmol - L'
A TR K - 6.83 0. 14 95.32 +1.71 46.32 +0.75 107.28 £2.56
AR VE R 5 7.21 £0.21 110. 14 +3.20% 53.27 £1.01% 121.76 £3.09%
T Tk 78 6.78 £0. 13 97.65 +1.55 45.21 +0. 68 108.54 £2.23
LR TE 66 7.02 0. 11 101.53 £1.37% 47.55+1.22 110.68 £1.76
iF T 300 7.39 0. 18 109. 45 +2.05% 50.13 £0.92% 112.17 £1.95"
KB AL 258 6.64 0. 17 98.37 =1.34 44.36 +0.73" 108. 60 +2. 44

2.5 FIRIGVEEROLAL S LAy 0 o B M E A AR
T P S 56 W 3 J 36 BRI PR TG A 8 e ) T T T 0
HEAT A U0y o 1 o WUIE T AR Y (137.7 ¢) L 1
BV A J , B 2000 g ik J 0 A7 1A ik AL A AL
o FEM SRR A, UL 4R O BE-H BE(100:0,
100:5,100:10,100:20,100:50,100: 100,100 : 200,
0:100) FEAFPEML , 28 TLC 3 2 @340, & 7F F 5
MOAH R R 4 18 B 8 A4l 4y Frl (6.3 g), Fr2
(12.1 g) ,Fr3(23.5 g) ,Frd4(25.8 g) ,Fr5(29.3 ¢),
Fr6(13.4 ¢) ,Fr7(8.3 ¢) ,Fr8(10.7 ¢),

Fri 28 fif b 5 AE 6 3%, UL & R & BE-T B
(100:0 ~10:90) Sy it shAHIEAT 6 B BEME , 28 TLC
JEETER I, WA VE IR WS B F1-1 ~ F1-9 3t 9 A~
44y, F1-3 2 Sephadex LH-20 % i HE (% |, L H iz
VBRI AW 3(132 mg)

Fr2 28k o ik 41 43 58 gl Ak, DL Al k-2 R 2
Mg S £ 1R TG -H BEHEAT R , 28 TLC )2 4, &
FEAAE Y 5015 3] F2-1 ~ F2-8 4k 8 2 4y, F2-
3 B A E R, DL SR CBR-H B AT VR, 45 3
&Y 2 (951 mg) Fifb &4 9(183 mg) . F24 2
o AR S B A4k, DL 4R < TR-H BE (1002 0 ~
0:100) 6 B et , 15 24k 59 6 (274 mg)

. 68 -

Fr3 ZRE R0 35 A 2 85 2l Ak, DL R TR -H B
HEATVENL , 28 TLC #2400, & JF A8 [\ 3 4 15 3
F3-1 ~F3-7 3 7 AW 4 4 F3-2 2 e #E  3% 4)
Baifl, LR CTR-HEE(100:0 ~0: 100 ) 6 B2 1k
Jit A5 B G P 7(167 mg)

Frd 28 RE O35 A 2 85 2l Ak, DL 2R 2 TR -H B
HEATURI , &8 TLC 3 246 0, & I Af [\ it 43 153 2
F4-1 ~F4-8 3t 8 N4 43, F4-4 JE17 5 45 515 )
AW 1(3 115 mg) , XF % 4 55 4k 22 9F 47 i 8 3%
e, U OBR-H R HET AR EY S
(1 347 mg) F4-5 28 ) #H v e #F 603 3 2 4l 4k, D
FI -7k (10020 ~ 02 100) k47 86 B2 UE Bt , 75 21L&
) 8(563 mg) ,

Fr5 28 f e o 3% 1 43 B8 4l 4k, LA & TR <, Tig -
HEATUEIE , &8 TLC 3 2 46 0, & I Af [\ 3t 43 153 2
F5-1 ~F5-8 4L 8 AN2H 7). F5-1 28 Sephadex LH-20
BT 3, L BEBE S 21465 4 4(369 mg)

3 ETEENMUAMEASIHEHERE

a1 AR (P E) ,mp 118 ~119 C,
ESI-MS m/z 181.070 9[ M + H] ", #fi & H 4+ F Uk
C,H,,0,,Molish [z Jif 5 45 8, ¥4 . ' H-NMR (400 MHz,
DMSO0-d,) §:6.21 (1H,d, J = 4.4 Hz, H-1),4.90
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(1H,t,J =4.1 Hz,H-2) ,4.65(1H,d,J =4.8 Hz, H-
3),4.78 (1H,d,J =5.4 Hz, H4)_, "C-NMR (100
MHz,DMS0-d,)8:92.17(C-1),71.91 (C-2),72.31
(C-3),70.52(C-4),73.03(C-5),61.16 (C-6), LA
FEE S SR 14 T iRIEEA - M E A1
N D--F A (D-galactose )

ka2 BB R(PE),mp 213 ~215 C,
ESI-MS m/z 345. 118 5S[M + H] * | #fiE H4A T+ RN
C,sH,, 0,,'H-NMR (400 MHz, DMSO-d, ) §:7.24
(2H,s,H-2,6),5.17(1H,s,H-1") ,4.97 (1H,s, H-
5'),4.01 (1H, dd, J =9.6, 6.2 Hz, H-2"), 3.91
(1H,s,H-3"),3.82(6H,s,2 x OCH,),3.66 (1H,
dd,J=9.4,3.2 Hz,H4') ,1.08(3H,s,H-6"), "C-
NMR (100 MHz, DMSO-d, ) §:126.34 ( C-1) , 106. 35
(€C-2,6),152.75(C-3,5),137.81(C-4),168.88( C-
7),102.06 (C-1"),70.18 (C-2"),71.51 (C-3"),
70.04 (C-4"),70.42 (C-5"),17.70 (C-6"), 56.01
(2 xOCH;) o LA I 4 5 SClk [ 15 ] #fe il A — 3,
S E Y 2 BT HIR-4-0-a-L- BZE I W AR 1 o

EW3 HEBAR(PE),mp 212 ~214 C,
ESI-MS m/z 473.362 8[M + H] * | #i 2 H /A F XK
C,, H, O,,'H-NMR (400 MHz, DMSO-d, ) §: 12.25
(1H,s,COOH),5.31 (1H,br s,H-12),1. 12(3H,s,
H-30),0.85(3H,s,H-29),0.68 (3H,s,H-26), "C-
NMR (100 MHz,DMSO0-d, )8:37.94(C-1),26. 68 ( C-
2),70.35(C-3),45.58 (C-4) ,46.47 (C-5),17.61
(C-6),32.04 (C-7),40.97 (C-8),47.26 (C-9),
36.49(C-10),22.75(C-11),121.81(C-12),143.92
(C-13),41.90(C-14) ,27.35(C-15) ,23.46(C-16) ,
45.85(C-17),41.40 (C-18),45.77 (C-19),30.51
(C-20),33.43(C-21),32.23(C-22),64.47(C-23),
12.69(C24),15.67 (C-25),16.94 (C-26),25.75
(C-27),178.62 (C-28),32.91 (C-29),22.97 ( C-
30) . PhE#OE S SCHR [ 16 ] il S A — B, fi s e
L&Y 3 R Bk H G,

ka4 TR (P ), mp 231 ~233 C,
ESI-MS m/z 181.070 9[ M + H] ", #i & H4AF N
C,H,,0,,  H-NMR (400 MHz, DMSO-d,) §:4.37 ~
4.59(6H, m,6 x OH),3.70 (1H,s),3.37 ~3.27
(2H,m),3.13 (2H,d,J =3.0 Hz),2.90(1H,td,
J=8.9,4.1 Hz), "C-NMR (100 MHz, DMSO-d,)§:
75.20(C-5),72.70(C-1,3),72.60(C-2),71.81(C-
4,6) o LA F8HE 5 SCHR0 17 48 He A — 2, # 4 e
&Y 4 R LR,

&S BEBAK(HE) ,mp 96 ~98 C,ESI-
MS m/z 183.086 5[ M + H] ", # & H 4 X K
C,H,,0,, H-NMR (400 MHz, DMSO-d, ) §:4.43 (2H,
d,J=5.5Hz),4.35(2H,t,J =5.7 Hz) ,4.15(2H,d,
J=7.1Hz),3.61(2H, m),3.54 (2H, m),3.45(2H,
m), “C-NMR(100 MHz,DMSO-d,)8:63.83(C-1,6),
69.59(C-2,5),71.24(C-3,4) . DL %4 53Cmk[ 18]
I FEA— 3, BG5S R H R B

k&6 HakKR(HE),mp 216 ~218 C,
ESI-MS m/z 331.102 4[M + H] ", H 2+ H
C,,H,,0,, H-NMR (400 MHz,DMSO-d, )5:12. 79 (1H,
s,8-H),7.58 ~7.42(2H,m,3,5-H) ,7.17(1H,d,J =
8.3 Hz,6-H),5.37 (1H,s,1'-H) ,3.82(3H,d,J =5.7
Hz,OCH,),3.46 (2H, m,6’-H) ,3.28 (2H, m,3",5'-
H),3.18(1H,s,4'-H), "C-NMR (100 MHz, DMSO-
dy)8:150.13 (C-1),148.37 (C-2), 114.11 (C-3),
124.01(C-4),122.72(C-5),112.48 (C-6),55.47 (C-
7),167.01 (C-8),99.32(C-1"),73.02(C-2"),77.02
(C-3"),69.42(C-4"),76.76(C-5") ,60.47(C-6") , Lk
B 5 SR 19 TR A — B, MU A 6 R
A L TR A W

EWT HEBAK(PE),mp 228 ~229 C,
ESI-MS m/z361.113 1[M + H] " | #iE Ao F XK
C,sH, 0,,,'H-NMR (400 MHz, DMSO-d,) &:7.23
(2H,s,H2,6),5.02 (1H,d,J =4.0 Hz, H-1"),
3.81 (6H,s,2 xOCH,),3.61 ~3.54(1H,m,H-5"),
3.12(1H,dd,J =13.0,4.9 Hz,H-3"),3.09 ~3.02
(1H, m, H4"), “C-NMR (100 MHz, DMSO-d, ) §:
125.57(C-1),107.28 (C-2,6),152.21 (C-3,5),
138.16(C-4) ,166.86 (C-7),101.88 (C-1"),74. 14
(€C2),76.60(C-3"),69.84(C4"),77.35(C-5"),
60.76(C-6"),56.32(2 x OCH,) . VI I ¥4t 5 Sk
[20 | i FeA—20, s ek W 7T T HF R4
BETT

LG8 HE AR (HE),mp 255 ~257 C,
ESI-MS m/z 605.405 9[ M + H] ", #fi g H 4 F X N
C, H, O,.' H-NMR (400 MHz, DMSO-d, ) §: 5.08
(1H,s,H-12),2.85 (1H,d, J = 13.8 Hz, H-18),
0.54(3H,s,H-24),0.71 (3H,s, H-26),0. 87 (9H,
m, H-25, H29, H-30), 1.06 (3H, s, H-27 ), 4.45
(1H,t,J =5.1 Hz, H-1"), "C-NMR ( 100 MHz,
DMSO-d,) 6:38.16 (C-1),25.54 (C-2),79.23 (C-
3),42.20(C4),46.12(C-5),17.75(C-6),32.91
(C-7),39.78 (C-8),47.04 (C-9),35.93(C-10),
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22.85(C-11),121.51(C-12),143.79(C-13) ,41.32

(C-14) ,27.15(C-15) ,22.58(C-16) ,45.28(C-17),

40.78( C-18),45.41 (C-19),30.37 (C-20) , 33.27

(C-21),32.80(C-22),63.34(C-23),12.97(C-24),

16.84(C-25),17.08 (C-26) ,26.47 (C-27),178.59

(C-28),33.12(C-29),23.34 (C-30),103.00 ( C-

1'),71.96 (C-2"),72.98 (C-3'), 68.05 ( C4"),

67.90(C-5") . LA - cHi 5 SCmk [ 21 ] 4 18 e A —

B BB Y 8 i A e JC-3-0-a-L-B $if

((ELALEE

EW9 HEBAR(PE),mp 242 ~245 C,

ESI-MS m/z 577.447 2[M + H] " ,#a g H 0T N

C, H,, O,,'H-NMR (400 MHz, DMSO-d, ) &: 4.47

(1H,t,] =5.8 Hz,H-1) ,4.22(1H,d,J =7.8 Hz, H-

1'),3.65(1H,dd,J =10.3, 5.7 Hz,H4),1.02 ~

0.58(6 x CH,), "C-NMR (100 MHz, DMSO-d, ) §:

38.24(C-1),27.78(C-2),76.73(C-3),39.68 (C-

4),139.82(C-5),121.22(C-6) ,32.65(C-7) ,31.37

(C-8),49.54(C9),36.79 (C-10),22.55(C-11),

40.22(C-12),41.82(C-13),55.37 (C-14),25.33

(C-15),28.62(C-16) ,56.13(C-17),11.65(C-18),

19.71(C-19),36.18 (C-20),18.59 (C-21),31.33

(€-22),35.46(C-23) ,45.07(C-24),29.22(C-25),

18.89(C-26),19.08 (C-27),23.84 (C-28),11.76

(€-29),100.70(C-1"),73.42(C-2"),76.81(C-3"),

70.03(C-4"),76.71 (C-5"),61.03(C-6") . UL I ik

TEAHE 5 SR [ 22 ] el EEAR B MR G 9

N B4y (i W -3-0-B-D-Ai 4 B

4 it

K R B 36 8 0 = i K 3 ik 2K 95% & T 4R

BP0 A1 Tk L TR £ R IE T FE ERUY) RIK S P

YA RIPRSE S . S5 R R, IE T BEAL Y fe

HEm K BRUPR 2 [ B 38 7 R P A B RS

HEh oG T R BB K Bk B L AT B 5 4 E

/NE XS NaCl-H, O 1) s W A7 OC , DT A 44 25 5 L 54

B FKCHE B

[&&xm]
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