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Abstract: Bufonis Venenum, as an important Chinese traditional natural medicine, has complex chemical composition and has been
widely used in clinical treatment with significant effects. The chemical constituents in Bufonis Venenum mainly included
bufadienolides, indole alkaloids, steriods, etc. With the further research on Bufonis Venenum both at home and abroad, its chemical
composition and mechanism of pharmacological activities have been more and more clearly, especially in the aspects of narcotic

analgesic, cardiac, and antitumor therapy. This paper reviewed the chemical composition and pharmacology advances of Bufonis

Venenum in order to provide reference to clinical use.
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Fig. 1 Skeletons of bufenolides and compounds 53—59 in Bufonis Venenum



¢ 8% Chinese Traditional and Herbal Drugs 3£ 48 % 285 12 #§ 20174E 6 A * 2581 ¢
F£1 IEERRAYIER BB NEER LAY
Table 1 Bufadienolides in Bufonis Venenum
%5 G B3 AR LR
1 iERER (bufalin) I  R;=R;=H, R,=CHj, Rs=OH, R,=R=R.= R 1,2 4-7
=R,=H,
2 15B-FEFEMERE R (15B-hydroxybufalin) I  R=R;=R,=R&=Rs=Ry=H, R,=CHj, Rs=OH, 2 4-5
R,=p-OH
3 IB-F3EiETE R (1B-hydroxybufalin) I  R=R/=R¢R;~Rg=Ry=H, R,=CH; R;=B-OH, 1 6,8
Rs=OH
4 19-5fRiEFE R (19-oxo-bufalin) I  R;=R;=R,=R¢=R;=Rg=R¢=H, R,=CHO, 1 6,8
Rs=OH
5 19-F%EERE R (19-hydroxybufalin) I R;=R;=R,=R¢=R,=Rg=Ry=H, R,=CH,OH, 1 4-6
Rs=OH
6 iR 3-FoE RN (bufalin 3-O-suberate) 1 Ry=a, R,=CHj;, Rs=OH, R;=R,=R¢=R,=R¢= 1 4-6
Re=H
7 H¥EE'E R (gamabufotalin) I R,=R;=R4;=R,=Rg=Ry=H, R,=CH;,Rs=OH, 1,2 4-6,8-10
Re=0-OH
8 IEHE R (bufotalin) I  R=R;=R;=R¢=R,=Ry=H, R,=CHj, Rs=OH, 1,2 4-6,8
Rg=p-OAc
9  X4WERE R (desacetylbufotalin) I  R;=R;=R,=R¢&=R;=Ry=H, R,=CH3, Rs=OH, 1 4-58
R¢=p-OH
10 Sp-ESLER TR (5B-hydroxybufotalin) I  R=R;=R¢=R;=R¢=H, R,=CH; R,=R=OH, 1 8
Rg=B-OAc
11 MEFRERECHL (hellebrigenin, bufotalidin) I  R;=R;=R¢=R;=R¢=Ry=H, R,=CHO, R,= 1 4-5,11
Rs=OH
12 WEHRECEE Chellebrigenol) I  R=R;=R~R;=R¢=R,=H, R,=CH,OH, 1 4-5
R,=Rs=OH
13 JmAEETRS (telocinobufagin) I  R=R;=R&=R,~R¢=R,~H, R,=CH;, R,=Rs=OH 1 4-6,8,10
14 @AMERERS 3-F TR I  R,=a, R3=R&=R;=Rs=Ro=H, R,=CHj, 1 4-5
(telocinobufagin 3-O-hemisuberate) R4=Rs=0OH
15  hellebrigenol-3-O-sulfite 1 R,=SO;H, R,=CH,0H, R,=0OH, R3;=Rs=R;,= 2 12
Rg=R,=H
16  hellebrigenin-3-O-sulfite I  R;=SO;H, R,=CHO, R,=OH, R;=R&=R,= 2 12
Rg=R,=H
17 19-hydroxybufalin-3-O-sulfite I  R=SO;H, R,=CHO, R;=R;=R¢=R;=Rg= 2 12
Re=H
18  desacetylbufotalin-3-O-sulfite I  R;=SO;H, R,=CHj;, Rg=OH, R;=R;=R¢=R;= 2 12
Ro=H
19 telocinobufagin-3-O-sulfite I R=SO;H, R,=CHj;, R,=OH, R;=Rs&=R=Rg= 2 12
Re=H
20 JIRHEREACHEE (resibufogenin) II  R,=R;=R,=Rs=R¢=R;=R¢=H, R,=CHj 1,2 4-5,7
21 JIRMEEERS (resibufagin) II  R=R;=R,=Rs=R¢=R;=Rg=H, R,=CHO 1 4-5
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22 3B-FRRIE NS wE II  R;=HCO, R;=R;=Rs=R¢=R;=R¢=H, R,=CH; 1 4-5.8
(3B-formyloxylresibufogenin )
23 12B-FR AL Bk II  R=R;=R4=Rs=Rs=Rg=H, R,—CH;, R,=B-OH 1 4-5.8
(12B-hydroxyresibufaginol )
24 RUEEERIEE (resibufaginol) II  R,=R;=R,~R+=R=R;=R¢=H, R,=CH,0H 1 4-5.8
25 EdEdEAcL 3-to RN II R;=a, R,=CH;, R3=R,=Rs=R=R,=R¢=H 1 4-6
(resibufogenin 3-O-suberoyl suberate )
26 FREETEACIE 32 ZHERE AR I R;=b, R,=CHj;, R3=R4=Rs=R¢=R;=Rs=H 1 4-5
(resibufogenin 3-O-suberoyl arginine)
27 JRMEFEACIE 3-PF R AR I Ry=c, R,=CHj, Rs=R4=Rs=R=R;=Rs=H 1 4-5
(resibufogenin 3-O-pimeloyl arginine )
28 MRMEEEACAE 3-O R AR II  R,=d, R,=CHi, R;=R,=R;=R=R,=R¢=H 1 4-5
(resibufogenin 3-O-adipoyl arginine )
29 AEIETREF I (cinobufagin) I R=R;=R;=Rs=R¢=R;=H, R,=CHj3, R¢=B-OAc 1,2 4-57,10
30 19-5ARAEIETERS (9-oxo-cinobufagin) II  R=R;=R;~Rs=R¢R;=H, R,=CHO, Rg=B-OAc 1 4-5,13
31 ZOWERMERERS (desacetylcinobufagin) II  R=R;=R,=Rs=R=R;=H, R,=CH;, R¢=p-OH 1 4-58,10
32 fRIERDRSEE (cinobufaginol) II  Ri=R;=R&=Rs=Rs=R;=H, R,=CH,OH, Rg=p-OAc 1 4-5
33 LLBEIERREE (desacetylcinobufaginol)  II R;=R;=R,=Rs=R¢=R,=H, R,=CH,OH, R¢= 1 4-5.8
B-OH
34 19-54RE LBHEE R I R=R;=R;=Rs=R=R,=H, R,=CHO, R¢=-OH 1 8
(19-oxo0-desacetylcinobufagin)
35 Go-JRFEAENERERY (6a-hydroxycinobufagin) 1T R=R;=R,=R¢=R,=H, R,=CHj, Rs=0-OH, Rg= 1 8
B-OAc
36 IB-FRALAEMERERS (1B-hydroxycinobufagin)  II  R;=R4=Rs=R¢&=R,=H, R,=CHj, R;=B-OH, Rg= 2 7
B-OAc
37 12 FASEMEAETERS (12B-hydroxycinobufagin) I R;=R;=R,=Rs=Rs=H, R,=CHj, R;=B-OH, Rg= 1,2 7-8
B-OAc
38 5B, 12B- FR AL TR II  R;=R;=Rs=Rs=H, R,—CH;, R,=OH, R,=B-OH, 1 14
(5B,12B-dihydroxycinobufagin) Rg=B-OAc
39 ARMEEDR 3-H oL RIS I  R;=a, R=R;~=Rs=R=R;=H, R,=CHj, Re=p-OAc 1 4-5
(cinobufagin 3-O-suberate )
40 L LTEEHERERT 3- 5 IR I Ry=a, Ry=R4=Rs=R¢=R;=H, Ry=CH;, Rg=B-OH 1 4
(desacetylcinobufagin 3-O-hemisuberate )
41 4EEFE R (cinobufotalin) II  R=Rs=Rs~R¢R;=H,R,~CH;,R,=OH,R¢=B-OAc 1 58
42 FLBHEERER (desacetylcinobufotalind 1T R=R;=Rs=R=R,=H, R,=OH, R,=CH; R¢=B-OH 1 8,10
43 19-5 M0 E R (19-0xocinobufotalin) 1T R;=R;=Rs=R&=R,=H, R,=CHO, R,=OH, Rg= 1 4-5
B-OAc
44 AEEREE R 39 IRV I  Ry=a, R=Rs=R=R;=H, R,=CH;, R,=OH, Rg= 1 4-5
(cinobufotalin 3-O-hemisuberate) B-OAc
45  FFEWEERE (marinobufagin) II  R;=R;=Rs=R¢=R;=Rg=H, R,=CHj;, R,=OH 1 4-5
46 WAL H T (bufotalinin) II  R,=R;=Rs=R&=R;,=R¢=H, R,=CHO, R,=OH 1 4-5,13
47  YUsER (arenobufagin) I R=R,=H 1 4-5.13
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%5 e 223 HUARS SRR SR
48 16- £ Wk & B v i # K [16-acetyloxy-3,11,14- III  R,=H, R,=B-OAc 2 12
trihydroxy-12-0xo0-(3B,5p,110,16) -bufa-20,22-dienolide]

49 EFERS (psi-bufarenogin) IV R,=0-OH, R,=H 1 6

50 FYLIERRRE (bufarenogin) IV  R,=p-OH, R,=H 6,13

51 12a-F2FE8ER R (12a-hydroxyl-bufalin) I  R=R;=R,~R¢&=R;=R¢=H, R,=CH;, 2 15
Rs=R,=OH

52 MelfsigoRt 3-5 “EFRNE (cinobufagin 3-hemisuberate) Il R=CO(CH,);COOCH;, Rg&=OAc, R= 2 15
CHs, Ry=R;=R,=Rs=R=R,=H

53 bufogargarizin 2 16

54 19-norbufadienolide 2 16

55 3-%URAEIEHE R (3-oxocinobufotalin) 2 13

56 WESTFERECIEMEE (bufotalon) 2 17

57 5B,12p-12,14-dihydroxy-11-oxobufa-3,20,22-trienolide 2 18

58 5B,12p-12,14-dihydroxy-11-oxobufa-2,20,22-trienolide 2 18

59 5B,12a-12,14-dihydroxy-11-oxobufa-3,20,22-trienolide 2 18

1-JHAEsE:  2-h AR KHEE:  a-CO(CH,)sCOOH  b-CO(CH,)sCOArgOH  ¢-CO(CH,)sCOArgOH  d-CO(CH,),COArgOH
1-B. melanosticus  2-B. bufo gargarizans a-CO(CH,)sCOOH b-CO(CH,)sCOArgOH ¢-CO(CH;)sCOArgOH d-CO(CH,)sCOArgOH

F 2 WEERAR 20,21- M EIEMAEE R EY
Table 2 20,21-Epoxybufenolide series in Bufonis Venenum
'S wEY) Bz HURE 3R SR
60 20821-FF A NRWEFACEE (208,21-epoxyresibufogenin) V  R=OH 2 6,19
61 20R21-MHEfgiEEIIE (20R,21-epoxyresibufogenin) V  R=OH 2 6,19
62 3-HIEEAAIE-20R,21- AU IR IE#E ML 3 (3-O-formyl-20R,21-epoxyresibufogenin) V  R=HCO 2 6,19
63 3-0-20S21-EJEWSTERL (3-0-208,21-epoxyresibufogenin) V  R;=HCO 2 6,19
64  3-FNEAIE-20821- A RIEERSE (3-O-formyl-208,21-epoxyresibufogenin Vo 3-R3E 2 6,19
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66 R,=H, R,=CH, 70
67 R,=R,=CHj

68 R,=H, R,=CO(CH,),COOH
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Fig. 2 Indolealkylamines in Bufonis Venenum

IEREE R . YPUETERS (arenobufagin) i i 75 it Ik

HAFRREMII . Bk, DS R R fRifig i 3L 0
AR U BT HE R A S Dk e SRR 11
(1) 2 BEE I

200 PR AN s IR o B b
ARCAAE, WEEE R . SRMERERS AN IR IS B IR S 0T
I 96 4 6 K R AT A B A e R R . i
KAEMEBER B 7, MIEER b 4 2545 21 T 0]
IR ARG, [RIIEE/ B R R A S )
iERE e R, O AR/ N R AS49 4il i LA
B A KA E T 28 A 5T 3 W s TR oo JHF2 400
T R SRR (S L SR RN =B P N R
BEL-7402 4 B 3% 58 iy il FH B o, JL 00 S ik
FEHE, IR R 10 1 e 58,

2.1.2 ESMRARE T WERR LA usaEH
TAR)G, AL R T A5, AT i g A
MAMIAME S 3815, SEGRIET . FRowR
A FOME TR R M s 70 AR RO ST N B BGC-823
SRS TEFI TR0, IR AR R RS A RS
T BGC-823 AT, HAEHMLHIW fg G K
T-xB (NF-xB) 5518 KXo [RIRARUERREEENT A
H IR U-208 g A=Kt W E R, JERees
(Al B T, HAERILE T fe S em & It R 1
RAEAGDIRE /KN (caspase) @E%E{’]{Htj\_ﬁ;ﬁ
B Ftg I 5 DL oS #5 i m] BTt B

P53 B 1 S AR TR T fl R r PR AN I R AR T
LNIOE LI Rl i ol la o i

s 7 R AT LA B 3 — FR AN [A] SR g i
J60 A R T, AN 1 A 2 40 M ) e B S R A VR
s R 1) DA [ - ) ARGtk Hb A it i AS49 4t i
BaE, RIS ST R R AERIREE . R [R)
VE R I R0 0 41 J I BE A s Rk B s R [l
i B e i g
2.1.3  (RUEEMEMRE AR WENR A S0
F B SRR D A T, B O A FIER A
BiE C v, H00SH I B a2 3 ) A5 5 g A
O34k SBEREI AN Na' K-ATP % S8
20 3 A% T Tt e s s DR %) 2 TS 1 A4
B, AR 4B . Amano 25BIF oY i 7
R HOE MAPK g0l [ AR 5 L m4eE 2 D
ZA (VDR) MiFIL, M= 5is k44 % D-3
[1,25(0H)-2D-3] %550 4ki5 557 P [R5 S EH
214 WAL T 2t TR PR
FURIAE TR XS [ Af95 40 M A S0, o] BRI
mRNA [FJ3IA, HLEI ] §E 28 i MDR1 2 (1)
FEIE IRV 10 05 6 1 i 95 4 B 212k o
2.1.5 IR L (T R P R A B IR A o
oA, 228 BT 1 AN EE
AT o DR A S g 1140 LA A i PR YR T TR T
o F R BRSPS R B A A IR B S AR AR A AT LA



¢ 8% Chinese Traditional and Herbal Drugs 3£ 48 % 285 12 #§ 20174E 6 A

* 2585 ¢

HI Al A, R AR A P AR
KRR AEKE T RIS, RFEETREEER
AR i A 2 AR

2.1.6 FHEHRGEENEMIEA R ARETERER A 4 i
WA HERIAE R, W90 3R AR A IR 5 2L Ae 1 A
Y HepG2 2 Hf I 328 1 240, 4R 5 | ke 440 P 85 7K i
ARV TIAET o 55 22 2508z HY s IR S 3ot A 988
/N BR80T SRR T 2 W) FEL B S S s, A
FRPCE) i, R an MO At . i, 2Rt B
JH AN AR, 2R BE RS HINT e 4 A
FARER

22 FHOMERSIER

221 GRCAER AETRHD R ME BRI AN I g 2%
KA RAER T s OER 8RO RS
Y1, WEAEFHEVE, GEE BRI ). )
IR ) = S R e SR IV AT, JE 0 A9 2R E
BENCAE. ARISEENCHE . MR R AT 6 MmO RIS
Wy, HsmOE A, A ELAEI 5O VLI I
Aid)o AE—EJOEIN, WSR2 B A E R B (1)
BTN . 2PN SR, WETR R RO
VE R IR T B8 AR b A R o ) T Lo JUL 4t
fi - f) Na', K-ATP B35 PE GO ULA0 AR i Na',
K'-ATP i = B4R A O LA A5 J5 Na™s KT
{OR8= I 051 I Q= B N S AN i O S P NERN
0 e YIS K 2 AN MBS, AN B A KRR R R
T it Na®, K'-ATP B ST, Ao UiE
Boy et O EMAL, DI KR T =,
RIS s IR BTG G EHER L
JULHEAE I RE S e A PR IS ) (RO LA REA AR A,

222 MMLEEERH WS EERHSE EIRER
AEBL,  TFE AR FH R 20k B T4 A (W4, 85
KEOBIER . shiscs R m®), s
Yyxed R AR e K AT B2 T PR, SLas bl
FEIE A . PR EacIE . ARus eIt S s
REFY)HAR W2 PO A RO s S A M X v 1
H, WP g A H R0 DUMRF T by B i dfs ik o
W RE AL IE IR SR MR e LA A s . T A E R ()
TEY ;[ IR A 2% A ) AT i s A
o WERRIE B AT IO WL R SR

223 PrONUERIIAER  WERR AT DGR £ 4 8 1 5
IR ] A ), ICHTEAE P S R AL, AT
T seb IR Bh ke U B X T AR 5 850 e IR 3 ik ot A
BT | RO URE SR A5 i P Lo JULRREA S TR

RESE IO UE FRE R . SCERAEIA . 390 UL
PR o WS TR BB SR ARt I - REE 07 B R VE
A3 s FOD LR A, IR O LR

23 mEMER

230 AT A AT R SRR s R
VER TS o (O A BRI, 7E I AMERRAE 3~9 h B
P i A= W S 20 M BB 0%, BB WS TRV VB0 B2 1)
B g B E IR, B9 h s, B
R B IE R AR, R INE A, U B AR
A DA KR 4 T 0 25 BK B AR A R A T, AR A
WIJsANS, LA 0 A W TR 0 52 184 T H4 5
TSI I AT AU AST I 380 s TR R 4 T 2 3K B A )
AR P, LA FH LA R fie A2 s TR T B A4 A DG
HEDA] () i 7 PR LR (R0 v, BELIT T <er s (07
HRE IUE T RY AN RGEMIREEN,
O T 4 £ A 2 K A AE AR A

232 HEIKBATE SIS T s RS
G ARARN KIGAT wAIHEIERT, 1K 2 iv 1 mL
JUEA LN 2 mg/mL [FUERR2GH S, WEH AKX R
KA R TR A, SR EOR, xR R
v MSPERLG S, R B A B i 2o 17.66 4
Bl 1.5 A, BT ushkes b & A AT A IR &
PUBEIKEY 50, PR IR LE T IB S i Ak ot
WS E . ASENLEIE T 40 R 28, A 1 E
PERSOR, TE RGO MR IR & 7000, IR T 4n B )
WA, T R AR

2.3.3  IEBIRIGAT e Ot s IR A S SR R AT
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B2, RN 93.2%, WRCEA 75%.

BRI IR I S PESREUY) (20% 1,2-74
TR AER TR DALV RI Rk
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RUTFIE B 46 4 3 RO i T B, IR
TR, FIRWIFUE RN, A0 sl 1 30 R A 19k
G, N 2 R AS R RO

2 P A P2 S G IF SN SR 19 v 2 A S B
RIS EAEL, DR ig 44 TRk 14 d I 2dEd
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FLU R RO A R R LHR 27 T o Bl 231 A 42 |
PE R AR BTR N, AT 5k
YR b ) S 5 £ 05 D8 B o0 A P RN AL,
FMEEE sk fRE . PURAIRIuERRZy i, (et
ERRAEIR R BEE T2 R A5 B N

S Rk

[1] & B WEBRRE AR B/ AT R (0], IR R AR
7, 2016, 44(1): 105-107.

[2] ZEMN, LR, J 2 EmRr T St s [J]. $ E
R, 2014, 31(5): 306-309

[3] R, mE, AR, WL R T T



¢ £#% Chinese Traditional and Herbal Drugs

F4a48% F 128 2017E 6 A * 2587 »

(4]

(5]

(10]

(11]

[12]

[13]

& (0] R ESER TSR, 2010, 16(14): 207-214.
Krenn L, Kopp B. Bufadienolides from animal and plant
sources [J]. Phytochemistry, 1998, 48(1): 1-29.

Steyn P S, Heerden F R V. Bufadienolides of plant
andanimal origin [J]. Nat Prod Rep, 1998, 15(4):
397-413.

koo, DREEE, x| B, 2 rpAERWEERIV T 5T IE e
[31. 12y, 2006, 37(12): 1905-1908

Ir A, BOU, Bk RE. aEikeb oo SRR 4
BH%E [J] EFHZARRFESR, 2007, 10(24): 611-614.
Nogawa T, Kamano Y, Yamashita A, et al. Isolation and
structure of five new cancer cell growth inhibitory
bufa-dieno-lides from the Chinese traditional drug
Chansu [J]. J Nat Prod, 2001, 64(9): 1148-1152.
Tashmukhamedov M S, Mirzaakhmedov S Y, Ibragimov
B T, et al. Arenobufagin and gamabufotalin from the
venom of the Central Asian green toad Bufo viridis.
Introduction, structural functional features [J]. Chem Nat
Comp, 1995, 31(2): 214-220.

Kamano Y, Nogawa T, Kotake A, et al. Separation of toad
poison bufadienolides by hydrophobic gel [J]. J Liquid
Chromatogr Related Technol 1999, 22(16): 2455-2465.
gkoooe, DR, MR4KES, % AR ORWER B A4 A AR
7y ], KRR Uﬁ”ﬂx 2007 24(8): 484-487.

Gao H M, Zehl M, Kaehlig H, ef al. Rapid structural
identification of cytotoxic bufadienolide sulfates in toad
venom from Bufo melanosticus by LC-DAD-MS, and
LC-SPE-NMR [J]. J Nat Prod, 2010, 73(4): 603-608.

Ye M, Guo H, Guo H Z,
determination of cytotoxic bufadienolides in the Chinese
Chan Su
chromatography coupled with photodiode array and

et al. Simultaneous

medicine by high-performance liquid
massspectrometry detections [J]. J Chromatogr B, 2000,
838(2): 86-95.

Xin X L, Lan R, Huang J, er al. A new cytotoxic
bufadienolide from Chinese medicine Chansu [J]. Chin
Chem Lett, 2008(19): 1445-1446.

SRS H, TLAZE, W34, 5. RO R A IR s
WSR2 P (0], PR 25703, 2014, 39(5):
841-845.

Chen H, Meng Y H, Guo D A, ef al. New cytotoxic
19-norbufadienolide and bufogargarizin isolated from
Chan Su [J]. Fitoterapia, 2015, 104: 1-6.

Hériger N, Zivanov D, Linde H H A, et al. Weitere
Uber krotengifte, 39.
1972, 55(7):

bufadienolide aus Chan Su.
Mitteilung [J].
2549-2562.

Tian H Y, Zhang P W, Liu J S, et al. New cytotoxic C-3
dehydrated bufadienolides from the venom of Bufo bufo
gargarizans [J]. Chin Chem Lett, 2014, 25(7): 1104-1106.
Kamano Y, Nogawa T, Yamashita A, et al. Isolation and

Helvetica Chimica Acta,

structure of a 20, 21-epoxy bufenolide series from

[20]

[21]

(23]

[26]

(27]

(28]

[36]

“chansu” [J]. J Nat Prod, 2002, 65(7): 1001-1005.

ik bR, ﬁf fiE, XERR, S WEIK GG )
B > B g e 0], TEBH Y RER A 224, 2006,
23(4): 216 219.

RICHE, vk 1, &% QF‘MEP*/\TEEI%#’S@@M%%A
L RINVAE S <<’£"’5“’ AR 2R IR 2015 4F
SRS A L] H?i?fii’i#%?lkéi/géw@ifﬁﬁ
5 [Cl R EZ a2y G RRGY L2 5
43,2015,

Yoshiaki K, Ayano K, Rui T, et al. Structure of the new
alkaloids bufobutanoic acid and bufopyramide in Chan
Su, and conformation of bufarenogin and X-bufarenogin
[J]. TennenYuki Kagobutsu Toronkai Koen Yoshishu, 1998,
40: 395-400.

I, BOHE, 20028, S5 WERRAOAL S o A 3
PRI 3], EP%I:T?%%E 2007(3): 36-38.

Zhang Y, Tang X, Liu F
determination of three bufadienolides in rat plasma after

et al. Simultaneous
intravenous administra-tion of bufadienolides extract by
ultra performance liquid chromatography -electrospray
ionization tandem mass spectrometry [J]. Anal Chim
Acta, 2008(610): 224-231.

KAk ﬂ#@%%maﬁzﬁﬂ% EA T MBS D] Tk
FH: VEBHZ8RER2, 2008. .

J A, R, RBE. WERRK N BT[]
R ZHIZ A, 2009, 30(3): 203-205.

ek, A8 SCRE. WEBRIIRIR N (9], E IR R,
2006, 30(35): 142-144.

Tafese, BB, WEIRHUHR A RO R PRI i )
BCGRVEREREST [J]. th 2y, 2011, 42(2): 307-311.
Rk, RUAR, kO, F TR, BIENRE
BE. Wi RIS BEL-7402 A JFH 40 i 40 4
(7). IR BE 2K 27249, 2014, 38(3): 266-269.
EBIXN. AU 7 W S BT A T 9 22 A VRV fir
[D]. KiE: KIER T K2, 2010.

HOK, BN, E 7, F BIEREEE S AE R
A U-20S JET- ST [1]. HEE2EdR, 2015,
30(7): 945-947.

TRV TR B IO I A R AR I PR AT SRR AT ST [D].
KAf: KPR, 2014,

TR, RN, WD, . WERRTSCERE (]
T2, 2014, 45(21): 3185-3189.
B, b2 ERG AT TR R (D).
36(10): 3-6.

Amamo Y, Cho Y, Matsunawa M, et al. Increased nuclear

[

F¥EBE 2, 2015,

expression and transactivation of vitamin D receptor by
the cardiotonic steroid bufalin in human myeloid
leukemia cells [J]. Steroid Biochem Mol Biol, 2009,
114(35): 144-151.

FEERFE, WA, X, AR WERRIE N B
K562/DOX 4 il 2 241 24 1 SEBT o [J]. s 5
G ZHEE, 2014, 25(3): 280-283.



* 2588 ¢ 8% Chinese Traditional and Herbal Drugs 3£ 48 % 285 12 #§ 20174E 6 A

[37] Wi, BEiME, 2 F. WEEROIPUMIE 7EH AR ML YA B B AREFFRR, 2010(4): 30-31.

3], g EE, 2012, 28(7): 54-55. [47] PMAHER, W09, 5 ST WERRRHT 0 25 IR T 4

[38] ¥F52, KT, BRI, %5 b 2EmR 2528 /E o WAE (3] 4 PRI YE 2 B = 4R A AR R,
SR [J]. BUARAEYIEE 3k RE, 2012, 12(3): 588-590. 2015(4): 46-48.

[39] 2= f&, T, BREOFE, 25 EWRXSiskR.Orig sh i [48] ARTEZE, FRWHA. WSRO 15 A4 B 24 7k BT 51
R [J]. MG RS2 54K, 2014(3): 142-144. [7]. e 22491, 2010, 28(5): 1033-1035.

[40] Xia X L, Jin H Z, Yan S K, et al. Analysis of the bioactive [49] % Bk, BWSY, & 3, S WERRIRA R
constituents of Chansu in rat plasma by high Performance BN R HBUE U [J]. R4
liquid chromatography with mass spectrometric detection P, 2007, 29(1): 64-67.

[J]. J Pharm Biomed Anal, 2010, 53(3): 646-654. [S0] LhIMPIMF. ek Py i 0 A ) 6 B Ak A0 B e

[41] HWER, A G, DR, S WEIRX K ELO T AR B [D]. J7M: fepafol K2, 2012.
sy [J]. hEZy e R gk, 2011, 25(3): [51] Chan WY, Ng T B, Yeung H W. Examination for toxicity
307-309. of a Chinese drug, the toad glandular secretory product

[42] FiER. WEER A B8 R B B R T S R i chan su, in pregnant mice and embryos [J]. Biol Neonate,
Wi5T [D]. K HMA2E, 2007, 1995, 67(5): 376-380.

[43] M. WsBREAERIBFSCHERE (7). WTRgA&olk, 2014, [52] Z=26F, B, WA, & WEERIG SRR VRS
18(9): 59-60. DA RIS I [J]. T2 SIGK, 2012,

[44] #B  . WEERNT 4 08 € 245 3K a1 00 B8 A T R HLBE (1 4] 28(6): 127-129.

ST [D]. HEFHT: HEPHTIRE2BE, 2015. [53] XIS, Wi g 25 F0HRME Z00 H22 F S180 e /1N Bl i)

[45] 1 e, SERGUE. WEERXT G 1A R G 1 K AT B A 7RO REEIE I SERRAT ST [D]. W0 P EER AR
FERAREST (3], L PHLIIE 2 e 22 B ARBHE IR, 22,2003,

2011(1): 11-12. [54] REM, B3R, MR, 2 BRGNS 9T

[46] H L& WEFRAHREAT RANEAEH 52 (] HPHL PR [0]. R EEZE, 2012, 40(2): 477-480.

(35 2578 1O

[56]

[57]

[58]

BOfh, R, SR, % ABESERIIEF M.
&4 dbnt: ARTAHIRE, 2010.

HZF, AR, b WK, %5 SR RIREURT STZ 31
e LB R BRI e LB 1 9T 3], Y 9R 2%k, 2003,
25(1): 29-32.

IR, J/NGE, SiEnsh, 5 T PEEAE 2 mon) [0 S s
WE OB PR /IS B BRI (R (0], P2 25 B S IR K,
2014, 30(6): 51-54.

RME, S A&, WA, ST VURIE S TR M
PisafER 0], sz T4 4%E, 2010, 16(7): 165-167.
BRI, MR, M, & T TR IR A N Bt
MR SEES AT VIR [J]. T AR252EBiE4Rk, 2012, 28(2):
173-175.

BIIEYE, JAESE, MRS, S T VUSSR ECY) 2 BEATT
5% [J]. W EEEZ, 2000, 11(10): 867-868.

XIPEIE, fAI5e i, 2= FI. BZRE a0 O A Bk
FRIRE B P S [0]. e PR I 2 24 3%, 2009, 25(2):

[64]

[65]

[66]

[67]

67-68.
DK IR  PASEWiIb & 1 a B 12 3 e R g
IR A 22 8 (% EERIEFT [1). ) PH B 2%, 2010,
32(3): 265-266.

503, TENNEE, BRSCHE, 25, T 28 TR B Bk b i
PR Mgz [J]. ) AR RBIE, 2010, 18(5):
230-233.

XUZE S . TP A Aok s 4 Fhe o B A AR A 256
WFFT [D]. M7 T IHBE RS, 2012.
OO, & M, & ORISR ARE T
[J]. JEAR WA SR, 2003, 15(2): 107-108.

A, TR, BN, S R BN AR R S
INS-1 20 MBS K CytC By ek 4R e/ ).
Hp R BRI EE 24, 2015, 24(24): 16-26.
#oOMBOMS, AR M, % I AR R
WF9E [0, 7 PGEE2E, 2003, 25(12): 2394-2397.

B BT R T A B Al ik R D RERE ST (D]
Kb WiEa Ol K 2, 2013.



