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Inhibitory Effects of Polyoxypregnane Constituents from the
Roots of Cynanchum caudatum on the Aldehyde Oxidase
Activity and Lipid Peroxidation
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Abstract — The roots of Cynanchum caudatum (Asclepiadaceae) have been used in folk medicine in Japan
and China for the prevention and treatment of various geriatric diseases and also as a cardiotonic agent.
Constituents of this plant have mainly been examined for glycosides: besides two steroidal alkaloids, gag-
aminine and gagamine which was firstly isolated by us, more than 35 polyoxypregnane glycosides and agly-
cones have also been identified. Gagaminine inhibits potently the hepatic aldehyde oxidase activity and lipid
peroxidation i vitro. The present work deals with the comparison of antioxidative activities of gagamine,
a new pregnane alkaloid, three isolated polyoxypregnanes containing a keto group at C-20 with those of
gagaminine, a potent antioxidant, in order to explain the structure-activity relationships. The results of this
study further prove that the cinnamoyl group of gagaminine is very important for the inhibition on the alde-
hyde oxidase activity while the nicotinoyl group is necessary for anti-lipid peroxidation. Besides that, the
keto compounds having no ester group at C-12 were found to be more active than the others except gag-
aminine.
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deacylmetaplexigenin(3). C, H;,04 (mw. 380).
mp. 216-218°C (217-221°C)”. IR (nujol) : 3450 cm™
(OH), 1710cm™(CO). 'H-NMR % "*CNMR: Table L
EI-MS : 337(M-acetyl), 319(337-H,O, base peak), 301
(319-H,0), 283(301-H,0), 265(283-H,0). PI/NI-
DCIMS (NH,) : 398(M+NH4"), 381(MH")/379(M-H)".

caudatin(4). C,;H,,0; (mw. 490). mp. 188-193°C
(158-160°C/190-195°C)®. IR (nujol) : 3450 cm™'(OH),
1715 and 1680cm™ (CO). 'H-NMR % "“C-NMR :
Table 1. EIMS my/z : 447(M-acetyl), 319, 301, 283,
110(base peak). PI-/NI-LSIMS(glycero/MeOH) : 491
(MH")/489 (M-H).

lineolon(5). C, Hy;05 (mw. 364). mp. 240-242°C
(dec) (240-243°C)"®. IR (nujol): 3443 cm™ (OH), 1684
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Fig. 1 — Chemical structures of polyoxypregnanes isolated
from the roots of Cynanchum caudatum.

cam™(CO). 'H-NMR 2 "*C-NMR:Table L EI-MS:
364 M*'), 346(M-H,O, base paek), 328(346-H,0),
313, 295, 226, 180, 161, 147, 120. CD(c = 0.005,
MeOH)Ae(nm) : —1.20(283).
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Table I - '"H-NMR and C-NMR data of deacylmetaplexigenin (3) caudatin (4) and lineolon (5)

lH 13C
Proton Carbon
3 4 5 3 4 .5

H-3 3.49(m) 3.55(m) 3.56(m) C-1 38.75 38.74 38.68
H-6 5.33(t)Y 5.37(br s) 5.35(t)” c-2 30.70 29.20 30.91
H-12 3.55(m) 4.57(ddy? 3.72(ddd)® C-3 71.58 " 77.81 71.94
H-17 - - 340 C-4 41.82 39.24 42.04
Me-18 131 141 1.26 C5 140.12 140.21 141.16
Me-19 1.17 115 117 C-6 117.84 11853 117.50
Me-21 2.31 2.17 2.25 C-7 34.23 34.38 34.27
H-2 - 5.53 - c-8 74.11 74.42 74.64
H4' - 2.37 - c9 44.08 44.02 44.12
H-5' - 1.08(d” - C-10 3681 37.25 36.96
H-¢' - 1.08(dy” - C-11 28.02" 24.85 23.29
H-7 - 2.13 - C-12 69.07 72.06 68.30
C-13 60.52 58.12 55.88
C-14 88.16 88.98 85.68
C-15 28.027 33,52 27.21
C-16 33.37 3245 33.16
C-17 91.96 92.05 60.74
C-18 795 10.28 12.97
C-19 18.49 18.43 19.00
C-20 213.32 208.95 214.81
c-21 32.28 27.23 31.86

Chemical shifts of methylene protons and OH protons are omitted.

1)J=36Hz, 2)] =96 Hz, 7.7 Hz, 3) ] = 6.8 Hz, 4) ] = 3.8 Hz, 5) ] = 11.8 Hz, 4.1 Hz, 2.9 Hz, 6) ] = 10.2 Hz (t may be
changed to dd by a expanded spectrum), 7) Chemical shifts of C-11 and C-15 may be almost same, since the peak intensity
at 628.02 ppm is two times larger than other peaks and the expanded spectrum shows a shoulder peak.

8], lineolon®] 7A-Loll= C-179 JAMIgo] o-form
(lineolon)2!A] B-form (isolineolon)?!x] E215L7] $)3}e]
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amideE 7142 &} #F 7+ AlEA (cytosol) 2=
oo = uhgdZTe Z+ Algsghes g
2 #7¥8}31 aldehyde oxidase BAW3IE #ztelgict
(Fig. 2).
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ol i izl vl 13.9%% JERtow alkaloid’}
old caudatin®] F-$ol= 2 glM 32.2%% Y

- -
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Fig. 2 — Inhibitory effect of some polyoxypregnane com-
pounds on the hepatic aldehyde oxidase activity
in vitro. Values are means = S.D. (n=3). * : p<0.05.
B ; gagaminine (1), @ ; gagamine (2), V¥ ;
deacylmetaplexigenin (3), A ; caudatin (4), @;
lineolon (5).
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Eht} gagaminine®] 79(75.7%)2 94 = zo)
£ 23]tk ©J& cinnamic ester?] gagaminine®}
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7} A2E 3 C-200] ketodQ] lineolon® cinnamic
ester 3352 gagaminineRTHE aldehyde oxidase
AAGAo] Hrt e AR 4T = glon} o
& SRES obF Aot ol BHaEHR| oo}
AEAR] A7 g ZoF Azt

X & ot AXEY - S5 9] =22 vRfda) 7
A A AdzAeg AP 7 3EEe
L& ZEEiaA HA7AA SR A EE
HE3IGITHFig. 3). Be 3HEC) JojA Hrbsre
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AEPelr] B33t gagaminine (1)9] 7%, FE7}
SVl wel A A a} A FTFsRd
HYEEA 0.1 mg/mi oAM= tizael B3l 40.1%2)
AAEAE HeRZlen o= 2 4l A st
A1 o-tocopherol®] 49.5%XThH= thh okst Filo)
th TEol| e EAle)E dE SRET vl »B
W, C-129] ester’]S 71X gagamine (2)% caudatin
(4)2 gagaminineBT} o] w9 eksigict. o)t
A= o)F 3EC] aldehyde oxidase HAE0)
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Fig. 3 - Inhibitory effect of the polyoxypregnane com-
pounds on hepatic lipid peroxidation. Values are
means +S.D. (n=3). *:p<0.05. MDA : malon-
dialdehyde. M; o-tocopherol, @ ; gagaminine
(1), A; gagamine (2), @; deacylmetaplexigenin
(3), ¥ ; caudatin (4), O; lineolon (5).
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