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Abstract: Objective To study the changes of chemical constituents and pharmacodynamics with different drying methods (sun-
drying, 50 C vacuum-drying, 50 C and 80 C heat-drying, freeze drying method) in Bufonis Venenum. Methods HPLC method
and TLC method was established for studying the changes of chemical constituents from B. Venenum before and after being dried, and
determine the inhibitory effect of dried samples on five different tumor cell lines proliferation by MTT assay. Results The B. Venenum
processed by five different methods were different in character, while no significant differences in the types and content of chemical
constituents; The total content of resibufogenin and cinobufagin was more than 6%, which was consistent with the 2015 edition of
Chinese Pharmacopeia; 50 ‘C and 80 C heat-drying of B. Venenum showed more effective inhibitiory effect than other dry methods.
Conclusion The appearance of B. Venenum met the criterion of pharmacoperia by sun-drying and 50 ‘C heat-drying method.
Although the color of B. Venenum under the vacuum-drying and freeze drying method did not meet the requirements of Chinese
Pharmacopeia, the main effective components have a few changes.
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5~8d Zity, HEARMEEA RRIABIRBIE . IR
IETRIEIR R AR R 1, ARk,
I ErT Z M, RN, WETREER A TR
BIRE M SKELT, WEREER N RER N T,
AU - 2 e ) T o el a7, AL O 92
& A KA E SRR I T

BEE AR A&, X T 2 T8 %
WA W o, s AT AT AT
Jp Pl S e TR T VR B AR SRR P L RRIR
TR ) R A TR s BERS LR UEZG M R I
S IR AR o b Ak (R EZG ) (HAZ
i) MR (2 ) Pk Ras br o e
AN, (b E 25 80 B A b B 0 S A0 A s 1R 7 i
THZHAAMET 6.0%, 1 H 525 HHE fR i EE R
B, TEUETRTE L S ERE R =F L MAMET 5.8%. X
BebRAEFFA—B B N AE RS IR R IR A IR hE B
BeEE) & &, T H A, i 2 P B O
S E R, XN EEER N A LR L
Tofufs 73 P R 11 2 B S B AR

i 3 B A R SR AR R R B R
1R 2 s BRI IL R i o 2 BVE = E ' HRH, X
IEFEICE R AT RGN N EE .. BT U R
i DRI 0 S50 W T i 2 LA A0 - He kb T i P
s TR H e B TG SIS o AR A 400 DA R 2 kAT
FEL, ARSI R W TR, 5 HARAN [F] g
T BN B, DAMS TR A A 8 1) i B3 O S R 73 48
Fr, KA HPLC ¥EM1 TLC ¥, XA R T4 25441 4%
RIBETRH 7 A B O RRr  E BT E, JF
XA [F) TR A AT I ME TR BT 2 305 52, LRG0T
W AR5 SO WS BR 24584 Sk R i s . A
BT gk s iR n o073, BEEREIn T L2,
HORWEBRAE DG T 90« PRI S5 5 T (1 1) 551 A
it AR B FH H (AR A o
1 #RI5{EE
1.1 Y&

Agilent Technologies 1260 Infinity f= 0 AH
A, EEZFEE AR, BT125D HFRF, {8
FEZHH A F]; SK5200H A BIE s, RS
AR A ] : HEPA CLASS100 CO, 157744,
Z[H Thermo A F]; Delta series ¥ w48, FEH
Labconco A #; Eppendorf Centrifuge5810R {5 &
B0, 1 E Eppendorf A A5 IX 71 8] & B8,

HZ Olympus A &]; Spectra MAX190 BigbriX, &
MD AH]; QB-9006 fHiR AL ARG 2%, W]
T HAR TURCER A PR A F] 5 XDS-500C 4+ 404%,
SRR AR A .

1.2 K5

NFAE MDA-MB-231 408, AMPL IR
U87 4. ANHEEERF A375 41, AJlikE AS49
gipE. ABPEJE SKOV3 iy H 3£ E ATCC 2
Al; e MiE e E 3£ E HyClone A #]; RPMI-1640
BEFEIETH 0 H 3£ H Gibeo AT MEMERE (MTT).
TR (DMSO) I HEE Life Technologies
Awl; HEE, OB EA ek, 19 E E 255
WERFIAR AT RS, T E 1 E R
A WEFER. EFR, RIEEREEE. fRIEENC
e WIETERRS . ImARIETEAS . ARIE R RO EFIETR
W B AR R, TRV — R E R (R
IERREAL . IRIEFALAL. ST RARIERE R >
98%, VPUETEHE 96.1%, WEEER 91.3%, mARIETHHE
94%), BEMSERFESL T 2017 4 8 H R T Ligs2HiHy
X, 2 Bl ERARS 2y Be 2 R B S e
iR R B AL KBRS Bufo bufogargarizans Cantor
F 5 IR R JoR i 4 1) T EL R
2 FAEMER
2.1 AEFIES NIERR A M Fl &

TEMERR P 0 TR WA SRR > A i 2l L, R
FCLR 5 FhJd 7 sUAR BRELMERFE & o BF 100 5o fif
ERRSEFEIS A fE, 1 40 BT, PR T B RS
b, FHKSem, % Scem, &1 cm, ANFIRER
HM . oy AT OHBEEET 80h, @ 80 CHET
40h, ® 50 CHT60h, @ 50 ‘CEJET430h,
® AT 24 he AFEEHIT4E S WS ER S I
Kl 1.

22 BRRHIHIE

22,1 PREAVENI S RS PREURIE IR R L. e
IERRCEE. BT R, WEER . VISR, TR
FAE. EIEFT R 12,5 mg, BT 25 mL &,
RS AR ITE SRS, #5250, MW 1 mL Wik, T
10 mL 2P, #25), 022 um fFLEEREERT,
BifE. mfaxt iR s AeaE ket RIS EEACHE . 1B
R WEFRR. VIEER. mEEER. RiEETE
RIEWFREWRE AN 0.05 mg/mL. FFHUGE B X I A
WAECHI R 0.005. 0.01. 0.025. 0.05. 0.10. 0.25.
0.50. 1.0 mg/mL R )i S FE TR, .
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Fig. 1 Appearance of B. Venenum through different drying methods
222 BEREERKIEIE RS ERRBOERRAE R, RiERE R WEER . PRI, HEER

TR CHIIT M. 50 CHET-H. 80 CHET
s 50 CEZETEET 5 WRTIRMD 48 &
(25.00+£0.05) mg, BT HEFRKLEMES, K&
ANHEE 20 mL, %%, WoEE, B T/Kemd,
R B 5, JESLANR 60 min, A, HEEANE
R, SR FIEW 1 mL AP, 0.22 um 74
FLuEMEEE, BT

2.3 AEFiEmT 7 eSS AL 7 HINE
2.3.1 e SEMETREE L AN i b B O AL VA €
WY iR Agilent Extend-Cig fi5FE (250
mmX4.6 mm, 5um); JisIHN ZNE-0.5% KH,PO,
IKIEW Vel : 0~20 min, 50%Z M FEIEA
40 C; MAFUMEN 1 mL/min; #EFEEEA 20 L.
2.3.2 e HARME EE AC LR B BV i 2%
i Agilent Extend-C g 13 4E (250 mmX
4.6 mm, 5pum); FENH ZHE-0.5% KH,PO, 7KK s
B BEVEE : 0~10 min, 30%~35%Z./1§; 10~30 min,
35%~40%ZME; 30~40 min, 40%ZME; FEEA
40 C; AHUREAN 1 mL/min, HEFEEN 20 uL.
233 JFiREEE O “2.2.17 WURNKIAE R EIR
JEEXT HR IR, 724 2.3.27 T 25 A N ERE 20 pL,
DARE ff BT Rk B AR AR AR (X0, I TR NN AL (1)
HATERIEENE, fRVDMEEERS . mARIET R . IBHE

FEH RN Y=15 711 X+7.973,7=0.999 8;
Y=17 536 X+2.426, r=0.999 4; Y=16 429 X+
18.11, r=0.999 2; Y=12 536 X—90.59, r=0.999 2;
Y=10 754 X—9.102, r=0.999 1; Y=12 276 X—
141.6, r=0.999 3; Y=10 603 X+104.34, =0.999 1;
7 R R ITE 0.005~1.0 mg/mL £5 1% 56 & KA.

#2217 WU RS IATR, E “2.3.27 T
TR T HERE 6 IR, HEFEE 20 pL, WG IbIEE
TEETREE L . R s R AR AN RSD 40 51124 0.3%-
0.3%-+ 0.4%- 1.2%. 0.5%- 0.7%- 0.4%, T
5 L R UF

R B ARELA —FEf CHI T80 6 1, %
“2.2.27 TR 7 & A SRR, TR “2.3.27 Tifs
WA TR, MRV IETERG . I RE TR . 15T
BR. RIEFER . R RIERREIE. RiEE
BC 2 & 220 RSD 43 5118 1.6%+2.4%1.2%+0.6%-
1.7%+ 2.7%- 1.3%, RZITEREEMERE .

e “2.2.27 WUF 7 iEH & El CHET
BEi) T 0. 20 4. 8. 24h 7E “2.3.27 Wittt
e, MFVERERE . mEERR . ERT R
IEFBT R IERR ., RIERREEEE . JIRIE RN ARG
AL RSD 4354 0.5%+ 0.4%- 0.6%- 1.6%-+ 1.2%-
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2.8%-0.4%, RSB 24 h WREMER L. 234 WESERIEIRH & & HPLC 0T 251K

B B CAT H W00 50 mg, IIAVDHESE
K5 (115.10.76.74.38.37 pg/mL). it s Fk5 (23.91.
1594, 7.97 pg/mL). #EFHE R (23.95. 1597, 7.98
pg/mL). T R (3571 23.81. 11.91 pg/mL).
R R (37.24. 24.83. 12.41 pg/mL). fRAERRFHIE
(76.70+ 51.13. 25.56 pg/mL). fgiEEEACHE (19.364
9.68+ 4.84 ug/mL) X HEGIF A 1 mL, £ “2.3.2”7
TGS T HERE, DSVDEETERS . I PIE TR
iR, RIEFHER, BER. RIERERE. B
s B PSP 3 IR RIS 2R 43310 100.25% 98.35%
102.11%-+ 100.56%- 101.73%+ 103.96%. 98.56%,
RSD 7354 1.24%- 2.04%- 1.16%- 2.41%- 2.20%-
2.70% 2.89%.

(HREZG L) 2015 AFRETR S &l E T AR “2.3.27
TR i WEmR s 7 Mg R 8 (B
2. 3. A2 BT 1245 B 45 SR BIAT 1 25
TR RS TR R SRR IR S TR RO 1Y) 40 B FE LT, )
THEEX 2 AW EE, M “2.3.27 BUHFTE
X T UE IR b 2 Pl B LSS IS RO R 5 5 . R
R “2.3.27 773200 58 AN A48 5 2] 45 E RAE
7 PSRRI E BRI iR 1 TLUE
H, LR eE R R A IR E R S E, B
TR E RS, HT TR ERK R
HIERR RN S8, 50 CTIRMEERG,
80 CT )RS R &Ik,

2.3.5 MEFERRCHIREU S E TLC 20 RAH (P E
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WHER SEFR o-RIEERERE 7RISR, TEIE

A-bufadienolide standards B-sunshine dried C-freeze dried D-heated at 50 ‘C  E-heated at 80 ‘C  F-heated at 50 ‘C under the reduced pressure

1-arenobufagin 2-telocinobufagin 3-bufotalin 4-cinobufotalin 5-bufalin 6-cinobufagin 7-resibufogenin, same as below

2 RERMAFERESIHME HPLC BiE ( (PEZHE) 2015 FR5E)
Fig. 2 HPLC (Chinese Pharmacopoeia 2015 Edition) spectrogram of B. Venenum prepared by different drying methods

Z4iL) 2015 FRRF TLC ¥ (B VI B) S5, W)
B3R 12 Pl CTJsail 5 5 Fh, WEERRC SRR
XEHRAL 7 R 2% 10 L, A TR R G
ERE, DI OkE- = B -NE (403 13) Ak
FEAL, FIE, B, BT, BERL 10%0RAR S REE
TOFAEBE p 5 R BT o X HELS R B 1 TLC i
LK 4.

2.4 MTT EEEARETIRMITAE b m A tEsE

BE 18952
241 ZHAEEEZE MDA-MB-231. U87. A375.

A549. SKOV3 4372 T 1 10%M6 45 i i
DMEM #5323, BT 37 CHHIL. 5% CO, K7
R AR R S TR R faetk 2~3 G, &
PRAL T A K IR A T st .
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B3 REXREMERATHERN HPLC BIE ( “232” WM5E)
Fig.3 HPLC (“2.3.2” method) spectrogram of B. Venenum prepared by different drying methods
®1 ARTFESEH &EERE R 7 UESEENRENSH

Table 1 Content of seven species of bufogeinins of toad venom prepared by different drying methods

RS Y%
TRTE mas Msmmi wER METR EEETR DRI s R e
JlE o R L JE
- 5.113 0.968 2.483 1.597 2.381 7.674 1.594 6.081 21.810
BT R 5.515 1.329 2.808  1.609 2242 8.760 1.876 6.844 24.139
50 ‘CT )& 5.512 0.997 3.076  1.693 2.542 8.731 1.909 6.509 24.460
80 ‘CTJ& 5.168 1.047 2957  1.534 2.231 7.157 1.242 6.215 21.336
50 CHZTME 5.083 0.941 2.877  1.588 2.293 9.140 1.770 6.024 23.692

B4 AEYEHIFEERMSRR TLC B
Fig. 4 TLC of B. Venenum prepared by different drying

methods

242 FEAACEE FREUEREA R TE S CH T8
s 50 CHET-Ah. 80 C HETFh. 50 CEHE T
M5 AHTESD 408 (100 mg), BT H%E
BB, IMANFEE 20 mL, %%, BT /KI5

o, RIS, JESEEIYE 60 min, FhiE, B
BT, EPAAF SRR E .

2.4.3  MTT VL SEA ] I8 1 WE R 5T 5
Fofr ffe e 20 B B B O 2 R 200 B BV A T R T
N 5X10°A/mL, AEFLERD 100 uL T 96 FLIRH,
1E CO B R LR o 1EHE MTT KM [E] 4 72 he
ANFETFHRMERRER LA 1. 20 5. 104 20 ng/mL 5
AR MR, 7E 72h J5, FILIMA 5 g/L
MTT (1XPBS N ¥ 20 ulL, Aksibtssiz
4h, 3 EiE, FFLIIA 150 uL DMSO, 37 CHERK
PR 5~10 min BH AV, T PR OGUTSAE 490
nm K TR (4, WHEHAR RS
AN 7] JoR B R P KB ) A LA R O Al R AT R . iR
2ALABH, 50 CHI 80 “C T 15 1 sk
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® 2 TRIFEAER RS 5 MAEMEERA
ICs &

Table 2 ICs, of five different tumor cells of B. Venenum
prepared by different drying methods

ICso/(ng'mL™")

1T
MDA-MB-231 U87 A375 A549 SKOV3
H 45 >100 9.22 16.10 4.93 1322
BT >100 5.97 20.20 10.02 16.89
50 CT 3524 1.15 13.55 4.63 1430
80 CTJ& 29.65 278 12.94 3.84 1230
50 CHZFE  >100 14.7 2123 9.08 13.11

% MDA-MB-231,U87. A375. A549 2 SKOV3
1T )40 1) 25 R A X A T8 BT AR (B TR 5 28R
Wi

JHHIAFIE R = (A v — A 2)/(A om— A =61)
3 Wie

ERREAA R4 p)58 O FE A UMR ST, 1A
AR ORO M 7S AL BETRYE SR S5 G2 1
HEFRE. HiNgMEBFESEHERKR, FE7HK
HIAR 5 t 2, AR H R IR TR E H 5 5k
b TR Z = HU BT B TRIA AN 21 2] 31K 5E )
HEUE TR E AN IR WS BRI 2 AN T 6% 12K,
RAEWAE A G SR FE,  Pobf iR PR 3 SO ok
MIEAEB I, 129 7R 2 BB 2 i A 7= F
I R AT o W TR A 0 1) T A R s i i A2
WERTTEA Y. TZAMTE, NWIRA ] At 2UE Rk
R T A ™ B ) A B R

ARSI e S LI B P e IR, T
i AbEE S PR B AR b, AR S0 H I S AR
MIERT IR B2 T8 S R T 5 1 AT B
MANHARTT T A, BRARTEAT 80 C &R T15
b, AR TR T V2 A AR (P E RS A 3 15 A 24
PIARHE . P URT-HR TS R E R F T B B PR R AR AR
PE, FTUMRRE TUERREF IR JFA M E ;s 1 80 CHY
DA BT 45 R WS TR X1 g il P82 s G P R ) iR AT
FEABNATES, T RREE.

X AN [ T R ) 7 3 45 R TR v 2 2 7 ol
b T LIS B 433847 T HPLC A TLC 204, K ELHL
AR TR 7 V2 A G 1Y) G 8 g V03X 7
WE TR RIS R S AN AR K, Forp s iR ag A
MRS A S EZ A RT 6%, fia (hEZ
BL) 2015 FERRFE A AFVE R 1) 2 i v T4

(R RO 3 2 AT HAR T4 7% . 7 HPLC
Sy AT I R R IV WE EEARE TEME TR A BT 5 LA B K
THARREFFRCIE IR, XS TS TR o7 & 7
AN R 12 ey IR T s 1K 5 25 R T s 2 L 2 1 55
&, MBI FERKIR, WiEsE
RIS BAS Sas BIIEEN y —Esr AaHB BT,
I HPLC v LAE Y, AN [EDIN L8 s ik ) 3
ek B AR E (S BRI B R o FE AR BE I TRl 5~
10 min A5 26454k, IX SEARLY A 58 X WE TR (1115 PR 24520
P E IR . TLC R 5 vk 2 /M i 2K
BT o B FE R A, T DAE A AT 5 AAS [t
YR TR 1) PR e P A 75 v

X0 T A [F) 7 6 0 ) 4 e 1 285 R A 1 B B R
P, 50 CAHI 80 “CEL AT 1o TR T 2 Foft 928 2
PR B IGTEAIA S T, i H WA R+
S 51 BT A A TR T 8 200 e P 1 1) 255 SR I e
1K, I SRS eI 7 2 T A5 1) s TR 4 i 75 12
AFTBEAG . WETERCHL S il o A b IR 2 B A IR s 75
Bl HEAE S50 14 15 AL 2 [ & A 1A =0 &8I,
LS AT Z TG 25 5 A O R i 75 2
RAERE R, A RESCERIRIE! i B R
e BB ORI 73 R (1) 20 B 5 M B K T AR R 5
FEWEEFRCES . WERER H AT7ENG R b3 B2
AN R A 2, 38400 T AN R G 234
17, WERRRMH) T AR FE R, WA A
P B RO LRI S M RIX S O I 25, TR R
G LA M T 12k, %7 376 458 1 PP R A VR - () R o T 0
WA P IS R SRS TR 23R, 75 DR BE LA
BEPE, IR R B R B SR TR T
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