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[ Abstract |

for a long history. To investigate the chemical differences among the bufonis venenum, bufonis corium,and bufonis

Bufonis venenum and bufonis corium have been widely used in the Chinese Traditional Medicine

periostracum, the progress on the chemical constituents in the different medicinal parts from toads, such as venom
and skin, was summarized. The chemical constituents mainly included bufadienolides, indole alkaloids, steriods,
and etc. More than one hundred bufadienolides and twelve indole alkaliods were reported and 34 references were
cited in the present review.
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R CH, 4
g N T
—CH N— CH
HO “R, o \~ CH, HO { 3
| | CH |
N N N
H H H
104. 5-¥2 A% R=R,=H 110. 85 (4% P 3 111, Wik e R A
105. N-Fi#-5-52 (4 R =H R,=CH,
. [
106. W ()1 R=R,=CH, Ne
+ CH,
107. bufobutanoic acid R=H R,=CO(CH,),COOH |
N
108. bufoserotonin A R =H R,=CONH, H
109. bufoserotonin B R=H R,=CO(CH,),COOH 113 ifsiagne
112. Bufoserotonin C 114, Wfsiggeny: 115. AR A R EIRR T
B2 5 E1E3 06 E YR RS
x1 EBR_EBRBNERLEY
No. fb&¥ BEEE B . N Sk
G ~ ' ;Y HR AL
R, =HR,=CH; R; =HR, =HR;=0H Ry, = 1,2 3 6,7,8,9
1 #5272 (bufalin) | ? P ! : CT T A Be,D T
HR,=HR,=HR, =H 4,6 10, 11
A (155 o] bufal | Ri=H Ry =CH, R, <H R, <H R, =OH R, =
2 15B-FKwEdE R (158-hy, i N A 6,7
B-F2 2 Y 5 R (15p-hydroxyl bufalin) HR,=B-OHR, =HR, =H
R,=HR,=CH, R, =H R, =H R, = OH R, =
3 1la, 12B-dihydroxy bufalin I , 3 B 12
«-OH R, =H Ry =H R, = p-OH
A 1 pbsdrocs] bufal | Ri=H R =Cil, Ry = B-OH Ry =H R, = OH
4 1B3-¥FuEFER (18- i c 2 A 8, 13
B-#2FHwE R R (18-hydroxyl bufalin) R, =HR, =H Ry =H R, = H
it - | Ri=H Ry =CHO Ry =H R, =H R, = OH R, =
5 19-FfCHER R (19-ox0- 1 ’ ’ 2 A 8, 13
=) £ R (19-oxo-bufalin) HR, =HR, =HR, =H
6 19-% L2 52 (19-hydroxylbufali I f =H R, = CH,OH Ry =H R, =HRs = OH R 1,2 A 6,7,8
¥ B 52 (19-hydroxylbufalin) SHR, =HR,=HR, =H s , 7,
R R,=aR,=CH; R, =HR, =HR, =OH R, = H
7 WEFE R 3-FE TR NG (bufalin 3-0-suberate) 1 R, =H R, =H R, =H 2 A 6,7,8
g EHAIT R AN (bufalin 3-0-suceinoyl | Ry =b Ry =CH, By =HR, =HR, =OHR, =H =
arginine ) R, =HRy;=HRy, =H
9 WERE R 3-00 kA4S & FR BiE ( bufalin 3-0-adipoyl I R, =dR,=CH; R; =HR, =HR; =OH R; =H 6 B 6.7 8
arginine ) R, =HR;=H Ry, =H T
i R 3-PF T ERS AR ( bufalin 3-0-pimeloyl R, =eR,=CH;R;=HR,=HR; =0OHR, =H
0 Wf;gi PR 2 M (bufalin 3-0-pimeloyl - 1, 2 38 4 > ¢ 4,6 B,D 6,7,8,11
arginine ) R, =HRy=HR, =H
1 ﬂ}%q}’;i 3-3¢ kA & R g ( bufalin 3-0-suberoyl I R, =fR,=CH; Ry =H R, =H R; =OH Rs =H 4.6 B. D 6.7.8. 11
arginine ) R, =HRy=HRy, =H
A R,=SO;H R, =CH, R, =H R, =H R, = OH
12 WEHE R 3-HHEREE (bufalin 3-0O-sulfate) 1 6 B 6,7,8

Ro=HR,=HR, =HR, =H
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gFR1
A LR 5%
No. fb&¥ e B AR N o ik
g % S gy W
3 19-¥2 3L 0 5 R 3-3F — Eh-L-41 & g (19- I R, =iR,=CH; Ry =HR, =H R; =OH R; =H ) B 6 7 3
hydroxybufalin 3-0-suberoyl-L-histine ) R, =HR;=HRy, =H T
14 19-35 L0 35 R 3-3F " BE-L-3-F 5L 21 &= FR g (19- I R, =hR, =CH;R; =HR, =HR; =OHR( =H ) B 6 7. 8
hydroxybufalin 3-0-suberoyl-L-3-methyl histine) R, =HR;=H R, =H T
Ry =HR,=CH; R;=HR,=HR; =OHRg=1,2,3 6,7,8, 13
15 H¥EEE R (gamabufotali : : R W T
HEEFER (gamabufotalin) I «-OH R, =H Rg =H Ry = H 6,7 14, 15, 16
16 HIEH & R 3-# 3 Z R FR ( gamabufotalin 3-0- I R, =aR,=CH; R; =H R, =H R; =OH R, = 6 A B 6.7 8
hemisuberate ) a-OH R, =H Ry =H R, =H ’ T
17 HUE R w R 3-C Bk & 2 R ( gamabufotalin 3- I R, =d R, =CH; Ry =H R, =H R; =OH R = 36 B 6.7 8
0-adipoyl arginine) a-OH R, =H Ry =H R, =H ’ B
18 H e HE e R 3-9F B & FR 5 ( gamabufotalin 3- I R, =fR, =CH; R; =H R, =H Ry =OH R = a- 36 B C 6.7 8
0-suberoyl arginine) OHR, =HR;=HR,=H ’ ’ o
19 HUE R © R 3-P¢ Bk & 2 R ( gamabufotalin 3- I Ry =eR,=CH; R; =H R, =H R, =OH R, = 36 B 6.7 8
0-pimeloyl arginine) a-OH R, =H Ry =H R, =H ’ T
20 H W& 7w R 3-8 H1 B0 RS 2 2 R ( gamabufotalin 3- I Ry =bR,=CH; R; =H R, =H R; = OH R, = 36 B C 6.7 8
O-succinyl arginine) a-OH R, =H Ry =H R, =H ’ ’ B
)1 H e #% & R 3-8 iR 40 3 ( gamabufotalin 3-0- I R, =S0O;Na R, =CH; R; =H R, =H R; = OH 6 B 6.7 8
sulfate sodium salt) Rg=a-OH R, =H Ry =H Ry, =H T
o _ R,=HR,=CH, Ry =H R, =H R, =OH R, =
22 I E R (bufotalin) 1 2,3 A,B,C 6,7,8,13
HR, =H Ry =B-0OAc Ry =H
o ' R,=HR,=CH, Ry =H R, =H R, =OH R, =
23 £ EEWERE R (desacetylbufotalin) | 2 A 6,7,13

HR,=HR, =p-OH Ry =H

24 58-I E R (58-hydroxylbufotalin) p o =i = O R =0 R = O =01 R A 13
-F = - -hydro. ulolalin 3
B AREE T A (3B-hydroxy ! =HR, =H Ry =B-OAc Ry = H

WETE T R 3-T kS 4 M 1% ( bufotalin 3-0- Ry =bR,=CH;R; =HR, =HR; =OHR; =H

25 i - I 2 B 6,7, 18
succinoy arginine ) R, =H Ry =B-OAc Ry, =H

b WEEET R 3% KA MR (bufotalin 3-0- | Ry =fR, =CH; Ry =H R, =H Ry =OH Ry =H 36 B 6 7
suberoyl arginine) R, =H Ry =B-0OAc Ry, =H ’ ’ ’

- WE T R 3-37 T E-L-1-F 3L 20 S MR 1§ ( bufotalin | Ry =gR,=CH; Ry =HR, =HR; =OH R =H ) B 6 7
3-0-suberoyl-L-1-methyl histidine) R, =H Ry =B3-0Ac R, =H ’

28 WEE T R 3-9¢ EE L-3-H 40 & B2 g ( bufotalin I Ry =hR,=CH;R; =HR, =HR; =OHR¢ =H 2 B 6. 7
3-0-suberoyl-L-3-methyl histidine ) R, =H Ry =B3-0Ac R, =H ’

29 WETE 2 R 3-2F Wt L-40 & B2 fi5 ( bufotalin 3-0- I R, =iR,=CH; R; =H R, =H R; =OH Ry =H 9 B 6 7
suberoyl-L-histidine ) R, =H Ry =B-OAc Ry =H ’

30 s R 3-B MR (bufotalin 3-0-sulf; p o Me=S0allit = CHL R = 1ER = 1R =0 6
BT R 3-Hi R iR talin 3-0-sulfate - N B 7
FEEE i 1% P ( bufotalin sulfate) R,=HR, =H R, = B-OAc R, = H s
) R, =H R, =CHO R; =H R, =0OH R; = OH R,

31 MEAR B JE (hellebrigenin or Bufotalindin) | 1,2,4 A,B,D 6,7,11,19

=HR,=HRy=HRy =H

32 WA hellebrigenol | Ri=HER, =CHOHR, =HR, =OHR, =OH 6
M2 454 2 % ( hellebrige . A ’
YRR 8 (hellebrigenol ) R,=HR, =HR, =HR, =H |

33

34

AR B L -3-2F R 2 JiE ( hellebrigenin 3-0-

hemisuberate )

AR B i L 3o RS 24 R 15 ( hellebrigenin 3-
0O-suberoyl arginine)

R, =aR,=CHO R, =H R, = OH R, = OH R
=HR,=HRy,=HR, =H

R, =fR, =CHO R, =H R, =OH R, = OH R, =
HR,=HRy=HR, =H
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gkl
. FEH o
No. fb&#) B BRI - . SCHK
G 5 - I YA it
R, =HR, =CH; Ry =H R, =OH R; =OH Ry 1, 2 6,7,8,11
35 JEAEWE TN (telocinobufagi . ) . A, B, D o ’
L8 H A (telocinobufagin) =HR,=HR,=HR,=H 4,7 13, 15, 16
36 a-¥ ¥ 3m 4 W HF ( 1a- R, =HR, =CH; R; =H R, =0H R; = OH R, . 6 7 20
hydroxyltelocinobufagin ) =a-OHR;, =HRy=HR, =H T
37 19-3% 3L G 4 U5 K5 (19-hydroxyltelocinobuf, = I = CHL O 1, =1 Ry = 01 i =0t 6,7, 20
- 1 = P - lteloci aol E 7,
LT AR IE TR ( ydroxyltelocinobufagin ) R,=HR, =HR, =H R, =H s
s Mo 19- % JE % G 8 &K (1la, 19- Ry =HR, =CH,0H R, =H R, =OH Ry =OH E 6,7, 20
dihydroxyltelocinobufagin ) R =a-OHR, =HR; =H R, =H T
39 o AE W B R 3-9F LIRS %52 BR ( telocinoufagin 3- R, =fR, =CH; R; =H R, =OH Ry =OH R = 14 B 6 7
O-suberoyl arginine) HR,=HRy=HR,=H ’ T
40 AL W B R 3-9F LIRS &2 iR ( telocinoufagin 3- R, =j R, =CH; R; =H R, =OH Ry =OH R = 5 B 6. 7
O-suberoyl glutamine) HR,=HRy=HR,=H ’
4l JLAEuE F RS 3-2F PR 2 g (telocinoufagin 3-0- R, =aR, =CH; R; =H R, =0H R; =OH R = 5 A 6. 7
hemisuberate ) HR,=HRy=HR,=H ’
“ gioAE WE BRSO 39k — WE LK & WMk R, =cR, =CH; R; =H R, =OH Ry =OH R{ = 8 B 6 7
(telocinobufagin 3-0-glutaryl-L-arginine ) HR,=HRy=HR,=H ’
R, =HR,=CH; Ry =HR,=HR;=HRg=H [ 2 3 A, B 6,7
43 el : ( resibufoeni , 2,3, , B, s 7
Bt 8 25 B 2 Cresibufogenin) R, =HR, =H 4,6 c,D 9,11
A R,=HR,=CHOR, =HR, =HR, =HR, =H
44 JlR i AR (resibufagin) R, =H R, = H 2 A 6,7,
45 3ﬁ-Eﬁ [ EE‘ ﬂ’f;“. ﬁ fil A ( 3[3- R1=HCO R2=CH3 R3=HR4=HR5=HR6 2 A 6.7 13
formyloxylresibufogenin) =HR, =HRg=H T
‘ R,=HR,=CH, Ry =H R, =H R, =H R, = H
46 12B-F% 3L IR s F 4% B (12 B-hydroxylresibufaginol ) R, = B-OH R, = H 2 A 6,7, 13
A recibatasine R,=H R, =CH,0H R, =H R, =H R, =H R,
= W B R 5 (resi i ’ ’ 2 A 6,7, 13
| & B3 K B ( resibufaginol ) “HR, =HR, =H
43 i e i Wic L 3-T e RS & B2 TR ( resibufogenin 3- R, =bR,=CH; R; =H R, =H Ry =H Ry = H 6 B 6.7 38
O-succinyl arginine) R, =H Ry =H T
49 i e 7 P Kk 3-8 3¢ — R BE ( resibufogenin 3-0- Ry=aR,=CH;R;=HR,=HR; =HRg =H ) A 6.7 8
suberoyl suberate ) R, =H Ry =H T
50 g i 3 Bd 3 3-Hi B2 &% 38 ( resibufogenin 3-0- R, =SO;NH,; R, =CH; Ry =H R, =H R; =H 4 B 6 7
sulfate ammonium salt) R¢=HR,=HRg=H ’
51 i e 3 PiC 3 3-9F RS 24 B2 TR ( resibufogenin 3- Ry =fR,=CH; R, =H R, =H R; =H Rg =H 5 A 6.7
0O-suberoyl arginine) R, =H Ry =H ’
52 N s B Wic L 3-PF kA & B2 BE ( resibufogenin 3- Ry=eR,=CH; Ry =H R, =H Ry =H Ry =H ) A 6. 7
O-pimeloyl arginine) R, =H Ry =H ’
53 i s B i L 3-00 kA & B2 BE ( resibufogenin 3- Ry=dR,=CH; R; =H R, =H R; =H Rg =H ) A 6 7
0-adipoyl arginine) R, =H Ry =H ’
54 fg e 3 B 3 3-8 BR 40 £ ( resibufogenin 3-0- R, =SO;Na R, =CH; R; =H R, =H R; =H Ry 4 B 6 7
sulfate sodium salt) =HR,=HR;=H ’
55 A (ot R,=HR,=CH, Ry =HR, =H R, =H R, = H
£ 3548 ( cinobufagi : 23.6 AB.C 6,7.9.15
1B WEREHG (cinobufagin) R, = H R, = B-OAc
A R,=HR,=CHOR, =HR, =HR, =HR, =H
56 19-% A% W& TR (19-oxo-cinobufagin ) i 2 A 6,7, 21

R, =H Ry =B-0OAc

- 211 -



4516 B4 14 3] ] S 56 T 5 2 2 R Vol. 16, No. 14
2010 410 A Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2010
gkl
. FEH o
No. L&Y i B 5 ; X
o. k&Y % BRI oy o ik
R,=HR,=CH; R, =H R, =H R, =H R, = H
57 £ OBHEWERERS (desacetylcinobufagin) R, =H R, = p-OH 2 A 6,7,13, 15
55 Ak B B einobutaginel R,=HR,=CH,OHR, =H R, =H R, =H R, A ]
B RERS BE (ci agi , 7
7 4 5 ( cinobufaginol ) “HR, =H R, = p-OAc
O o —— Leinobuf | R, =HR, =CH,OH R, =H R, =H Ry =H R¢ 5 6 3
A e 2 sacetylcinobufagi A 7,1
A6 W& T K5 % ( desacetylcinobufaginol ) “HR, =HR, =p-OH
60 1948 & £ 2 W % i F K ( 19-oxo- R, =HR,=CHOR; =HR,=HR;=HR(=H 5 N 3
desacetylcinobufagin) R, =H Ry = B-OH
61 6ats Ak 475 45 ( 6a-hydroxyloinobuf R, =HR, =CH; R; =H R, =H Ry =«a-OH R¢
1 6a- EEH (6a- cinobufagi 2 A 13
a-F2 T4 (6a-hydroxylcinobufagin) “HR, =H R, = p-OAc
R, =HR, =CH; R; =B-OH R, =H R; =H R¢
62 1B-¥2 AR uE R RS (18-hydroxylcinobufagin ) “HR, =H R, = p-OAc 3 A 9
e ) ) R, =HR,=CH; R;=HR, =HR; =H Ry =H
63 12B-¥2 3 AR U5 B K5 (128-hydroxylcinobufagin ) R, = p-OH R, = B-OAc 2,3 A 9,13
64 58, 128-— ¥ K Mg WE FH K (58, 128- R, =HR,=CH; R; =H R, =OH Ry =H R¢ = ” A 2
dihydroxylcinobufagin) H R, =B-OH Ry =B-0OAc
65 s AR Y 3-9F  BE A % B2 5 ( cinobufagin 3-0- R, =fR,=CH; Ry =H R, =H Ry =H Ry =H 36 B C 6 7. 8
suberoyl arginine) R, =H Ry =B3-0OAc ’ ’ T
66 s 5 Ok 3-8 %% R 5 ( cinobufagin 3-0- Ry=aR,=CH; R, =HR,=HR;=HRg =H ) A 6. 7
suberate ) R, =H Ry =B-0OAc ’
67 BWERERE 3-T Bt K & B2 B5 ( cinobufagin 3-0- R, =bR,=CH; R; =H R, =H R; =H R( =H 36 B C 6.7 17
succinoyl arginine) R, =H Rg =B-0OAc ’ ’ T
68 BIERERE 3-C0 Bt R & B2 5 ( cinobufagin 3-0- Ry=dR,=CH; R; =H R, =H R; =H Rg =H 36 B C 6. 7
adipoyl arginine) R, =H Ry =B-0OAc ’ ’ ’
69 s 3% — Bh-L-KS & iR BB ( cinobufagin 3- Ry =cR,=CH; Ry =H R, =HR; =H R =H 3 C 6 7
0-glutaroyl-L-arginine ) R, =H Ry =B-0Ac ’
70 R NS 3-5F — BEAE 4 B2 5 ( cinobufagin 3-0- Ry=eR,=CH; R; =H R, =H R; =H R =H 36 B C 6 7
pimeloyl arginine) R, =H Rg =B-0OAc ’ ’ ’
7 Xk WO OE O O3 O3F oM M M R, =k R, =CH; R; =H R, =H R; =H R, =H 6 B 6 7
( desacetylcinobufagin 3-0O-hemisuccinate ) R, =H Ry =B-OH ’
7 o7 W M ME R 3- % W OBE R,=aR,=CH;R;=HR,=HR;=HR,=H N 6
( desacetylcinobufagin 3-0-hemisuberate ) R, =H Ry =B-OH
73%&%&&%@% 3-T WK A M ORE R,=bR,=CH;R; =HR, =HR;=HR; =H 3 B 6
( desacetylcinobufagin 3-0-succinoyl arginine) R, =H Ry =B-OH
i R,=HR,=CH;R;=HR, =0OH R; =H R, =
74 AgiEFE R ( cinobufotalin) H R, = H R, = p-OAc 2 A, C 7,13
R,=HR,=CH;R;=HR, =0OH R; =H R, =
75 £ O BAEWERE T R ( desacetylcinobufotalin) HR, =H R, = p-OH 2 A 13, 15
A R, =HR,=CHOR;=HR, =0OH Ry =H R =
76 19-% LA E 7 & R (19-oxocinobufotalin ) HR, = H R, = B-OAc A 6,7
o, TEWEEET R 3 ZRERT B ( cinobufotalin 3- Ry =fR, =CH; R, =H R, =OHR; =HR, =H B 6 7
O-suberoyl arginine) R, =H Ry =B-0OAc ’
78 EE T R 3-9F R ( cinobufotalin 3-0- R, =aR,=CH; Ry =HR, =OHR; =HR; =H A 6. 7

hemisuberate )

R, =H Ry =B-0OAc
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gx1
FEIH Wroe
No. & i gy - .
o LE BB ne o wn
R,=HR,=CH; R, =H R, =OH R =H R, = 1.2 A B
i . . 3 , 2, , B,

79 B EME K (marinobufagin) I HR,=HR, =H 4.7 c.D 6,7,11, 16
go et 2 W M O ( He [ R =HR=CH R =HR =OHR =HR, = E 20, 23
hydroxymarinobufagin ) a-OH R; =H Ry =H ’

g Ve 197 F5 6§ % M R (la, 190 | Ry =H R =CILOHR, =HR, =OHR =HR, - 2
dihydroxylmarinobufagin ) =a-OHR; =H Ry =H
gp PAEUEAEHE 3 ZROR MM (marinobufagin - Ry =fRy =CH, Ry =H R, =OH Ry =H R, =H - 0 o,
3-0-suberoyl arginine) R,=HRy=H T ’ T
0 B 36 W8 Bk 3-BF RS & R 1 ( marinobufagin 3- 1 Ry =eR,=CH; Ry =HR, =OHR; =HR; =H 4 B. D 6. 7. 11
O-pimeloyl arginine) R, =H Ry =H ’ T
84 L ME RN 3-8 Wt LS & R I8 ( marinobufagin 1 R, =cR,=CH; R; =H R, =OHR; =H Ry =H g B 6. 7
3-0-glutaryl-L-arginine ) R, =H Ry =H ’
g5 B LU RN 3-BE ML L-45 & FR BE ( marinobufagin 1 Ry =nR,=CH;R; =HR,=0HR; =HRs;=H 3 B 6.7
3-0-succinyl-L-arginine) R, =H Ry =H ’
86 s AR 3-9F Tk L-2 %2 1§ ( marinobufagin I R, =jR,=CH; R; =H R, =OH Ry =H Ry =H 5 B 6. 7
3-0-suberoyl-L-glutamine ) R, =H Ry =H ’
87 T2 W oK 3-8% BR %% £k ( marinobufagin 3-0- 1 R, =SO;NH, R, =CH; Ry =H R, =OH R, =H 4 B 6. 7
sulfate ammonium salt) R,=HR, =H Ry =H ’
38 3 W AR 3-8 BR 4N £ ( marinobufagin 3-0- I R, =SO;Na R, =CH; R; =H R, =OH Rs =H 4 B 6. 7
sulfate sodium salt) Re=HR, =H Ry =H ’
R,=HR,=CHOR;=HR, =0H R; =H R¢ =
89  bufotalinin I HR <HR.-H ’ ’ 1,2 A, B 6,7, 21
7 = 8 =
. 1,2 A, B 6,7, 11
Vb 35k agi R. =H ) > D, s 1y
90 7huE A ( arenobufagin) m 1 4,6,7 c,D 16, 21
vl s 2y _an WA M ik P Co ot _0-
01 (’/E“ﬁ?f&ﬁ?)f##ﬁﬁ«l—ﬁu( arenobufagin 3-0 M R =-a 6 AL B 6.7
hemisuberate )
9 bW 3-$4M*§§H§ﬁﬁ( arenobufagin 3-0- m R, =f 1.6 B 6.7
suberoyl arginine)
93 YhiERERS 3-FifRTE ( arenobufagin 3-0O-sulfate) m R, =SO0;H 6 A, B 6,7
94 B uE A ( psi-bufarenogin) IV R, =a-OH R, =H 1,2 A 8
95 R UPWEFKS ( bufarenogin) IV R, =p-OH R,=H 1,2 A 8,21
_ Byl s s ac _
9% 16,[? P R ( 16 acetoxyl v R] :B—OH R2 :B—OAC 2,3 B 12
bufarenogin)
S . -
0 20“9, 21-3 A g WE T IO (20S, 21-epoxy V R, =OH 2 A 8, 24
resibufogenin)
2 21-3F 4 e i & 3 (2 21-e
08 0]'3, H A g M F B % (20R, epoxy V R, =0H 2 A 8,24
resibufogenin)
- T = W = o iy A = - 0.
go 3L IE20R, 21-5 B I U R IE (3-0- oo . A -
formyl-20R ,21-epoxy resibufogenin)
- A K2 21-3F %8 g & i 5t -0-
1oo 3-TEE S A-20s, 1%Hu§v§aﬁai(3) VR, =HCO ) A 8. 24
formyl-20s,21-epoxy resibufogenin)
LA A -FF A B e 3L (3-0- -
101 3$K1Jt298,2lgﬂﬂﬁﬂﬁﬁiﬁﬂ L (3-0-208,21 3P 2 A 8, 24
epoxy resibufogenin)
102 3-4fR s 7 & 2 (3-oxocinobufotalin ) 2 A 21
103 fs 3 Bic 3L 045 (- bufotalon ) A 6

¥ :a=CO(CH,),COOH;b=CO(CH,),COArg - OH;c =CO(CH,);COArg - OH;d = CO(CH,),COArg - OH;e =CO(CH,);COArg - OH; f
=CO(CH,),COArg - OH;g=CO(CH,),CO-L-1-MeHis - OH;h = CO(CH, ),CO-L-3-MeHis - OH;i= CO(CH,),CO-L-His - OH;

j= CO(CH,)¢CO-L-Glu; k =CO(CH,),COOH;

1. SEWEWR (B. viridis Laur. ) ;2. MAHEWE I (B. melanosticus Schneider) ;3. HP4E K& (B. bufo gargarizans Cantor) ;4. B. marinus Schneider;
5. dbEUEE (B, americanus) ;6. £ 75 WE g (B, vulgaris formaosus Boulenger) ;7. 4815 W&l ( B. raddei Strauch) ;8. %y W& ( B. bankorensis
Borbour)

A, WEER;B. WEHC. TUED. #FRE. B
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FE TR SR PR b T R AL 8, B R [ AR B A I
PRACR o IR 25 B4 18 58 0 47 T L B0 Joi 5 il 0 4 AL o) A
X I, R R T O R PN T 2K A A A O UL 4
FAY Na®-K " -ATP g 7 20 H W 2 76 5t Mos 48 1 7 L, 45
ML 0 AN 0o oAb, W8 AR AR B i R 28, i s 2, O
PRUE 22 42 25, X LR AT 28 S8 ) A 2 B o0 11 25 B3 1R F 2 =8
REE . I, BEATT I U BR2E 245 44 B0 IR 305 1 59 49 o 22 Al
FAF FABURIBT 5, X 42 98 50 AT 08 0k 36 25 44 64 1o F A {8, OF
e 25 B IR, LSRR IR S R B A B 3
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