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Contrast Study on Content of Bufogenin Constituents in Toad Venom of Bufo Bufo Gargarizans from
Different Geographic Locations

MAO Peizhi!, CAO Yueting?, CUI Keke?, LU Zhengyu®, LIANG Lizhang*, WANG Longhu(/.Ningbo Women &
Children's Hospital, Ningbo 315000, China, 2.College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058,
China; 3.Jiangsu Jingchan Biological Resources Development Co., Ltd., Xuyi 211700, China; 4.China Traditional Chinese
Medicine Holding Co., Ltd., Foshan 528303, China)

ABSTRACT: OBJECTIVE To investigate the difference in the content of active ingredients in toad venom of Bufo bufo
gargarizans from different geographic locations, and analyze the regional characteristics of the Bufonis Venenum. METHODS
The contents of 7 main active compounds were determined by HPLC, and the geographic location discipline of the samples were
analyzed by hierarchical cluster analysis and radar chart. RESULTS The contents of bufogenin in different geographic
locations was significant different. The dominant ingredients of the Bufonis Venenum from Eastern were the cinobufagin and
resibufogenin, the total content ranged from 6.95% to 11.15%, while the contents in Central and Southwestern China ranged from
0.17% to 4.17%. The dominant ingredients of the Bufonis Venenum from Central and Southwestern China were the
telocinobufagin and cinobufotalin, the total content ranged from 5.66% to 11.37%, while the contents in Eastern ranged from
1.22% to 2.26%. CONCLUSION The quality of Bufonis Venenum raw materials is mainly affected by the factors of
geographic location. The results provide an important reference for improving the quality control of Bufonis Venenum.
KEYWORDS: Bufonis Venenum; regional differences; bufogenin; hierarchical cluster analysis; quality control
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Tab.1 Location information of toad venom samples
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Fig.1 HPLC chromatograms
A-sample from Eastern China; B—sample from Southwestern China;
C—sample from Central China; D—reference substances; 1-gamabufotalin;

2—telocinobufagin; 3—bufotalin; 4—cinobufotalin; 5—bufalin;
6—cinobufagin; 7-resibufogenin.
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Fig. 2 Chemical structure of seven main bufogenin components in toad venom of Bufo bufo gargarizans

1-gamabufotalin; 2—telocinobufagin; 3—bufotalin; 4—cinobufotalin; 5—bufalin; 6—cinobufagin; 7-resibufogenin.

- 1082 - Chin J Mod Appl Pharm, 2020 May, Vol.37 No.9

R E BACR T 2524 2020 £ 5 H 5 37 B4 9



TR SRR AT
0 5 10 15 20 25
K 1 1 | | ]

wll <

=

El3 TRFHEERELRS)GERELN
Fig.
coilst?tuents from different geographic locations

10 NP IFEARE S 2 28, Hdr, S1~S6
FEARCONEE 1 28, FEACRIE T 46 A0 75 5g ML IX
S7T~S10 FEANEE 2 3K, FEASKRIETHARMX . H
PR A [F) 77 b A A o 2% 0 25 TC 2L il o0 1 3 &
s A E O 45 AR R .

SRR, 10 DNrethh 7 Frs R R R
TEEREK. P, GB EETARFAH S ELR
fik: TBG Ml CFL 7 S1~S6 FEA & B AH R =,
£ S7~S10 FEAH & ER(L; M CBG 1 RBG £
S7~S10 F= i & &l =, TE S1~S6 7=t 7 5 AH X 44
fi%. 1M H CBG ! RBG & &R ACHIERRI M+,
TBG M1 CFL ()& & A 8w, WL 4.

Cluster analysis of the contents of bufogenin

——— IR R oo TEHEMERIRRS oo ees WEHEE R
—="TRifsTFER Wfsag R AR A
-—--- WAL AL

S3

S4

S7 S5
S6

B4 TE&HESREKRSFLE
Fig. 4 Radar map of bufogenin comstituents from different
geographic locations

Fp [ BN 26524 2020 4E 5 55 37 55 9 )

3 i

55 2 500t FUME R () SCRRAS IR, A HIF 9 B 421
LIFIEFEA, DLBE s IR ERHE & a3 5%
SRR BCAr BT o B ST ORI, 10 AN 7= b R e e
W BE RO AL R R & B2 R B k. CBG
FRBG g4 7R i DX s IR J50R1E ) 3 F2 57 2 sk
NEREZAE 6.95%~11.15%, i A7t 5 i
X 2 Fhf sy & B2 FITE 0.17%~4.17%; TBG Al
CFL A4 AP r L X (1) T %58, 2 Flssisr &
B2 5.66%~11.37%, TMHEEMX 2 FEy
SEZME 1.22%~2.26%. WFXHE LR, ER
7 M 3 RS R 2 R OB R 2R, LR A AT
RE A AN [ i DX S0 R 3% 22 S S 0 5 i 6
S HEWE AR . 55— 5T, TBG. CFL. CBG
FRBG X 4 Fhpl 2y o] A e K 7= H 71 20 %5 51 1)
REAE P 4

FE 3 BT A () 72 b (10 s 5 0 35 28 il 2 & 1) )
i, A ST R E 25 8 2015 4 5T R R ) S R4S
PRIEATXT b, R 2 R A G 55 CBG Ml
RBG S EAMNIIFEA, WEFRIERR T B & EIFA
fik. Bilan, seM ke A+(S6), CBG il RBG &
EZMAE 4.17%, 10 7 FRLsr & & ek 3|
16.57% - AH S H, 1L ZR 35F F A 45 (S7)H CBG #1 RBG
B F] 6.95%, It 2 8LbRAE, T 7 ks A
SEEMHMAAE 13.33%. BG5S bR IR
NI, WS CBG M RBG & 2 M<6.0%, 4
PG LI o X FRVEAN br A HE LXK 234 2 24
P, AUGER T EIFAIR P, i HIE R A DA
HIERBEREST KRR IR E S5
O], WERREATOMNR . O, BURATIASZ
FRAEYENE, WEEREIRE AR, 10 A=
ISR IR R B R R L R R B R E R Rk,
VARG L E R RN B
YIRI PR S, BL. CBG f1 RBG £ o2
BRI RAR. A, CBG & HA MWL .
YU PURERIEM, BL X IE# 400 EA — & K4
fugEtE, TBG HA#O/EHAI. Fik, AFE7=Hh
) 0 RO S S R VR 7, ASHIE 90 g WUAB AT i
BRZi AR UERT, B 4h G X SRl oy & 5 RE H 4%
WS, e mlEEis, # IR
o A HEPEERR R A R, DURIEIG R FH 2
AW

Chin J Mod Appl Pharm, 2020 May, Vol.37 No.9 - 1083 .



REFERENCES

HrEZ M. —#B[S]. 2015: B 383.

CHEN Y L, HAO Y Y, GUO F J, et al. Research progress on
chemical constituents and pharmacological activities of
Bufonis Venenum [J]. Chin Tradit Herb Drugs("' % 24), 2017,
48(12): 2579-2588.

KOU G J, QIN Z F, DENG Y F, et al. Research progress on
Bufonis Venenum [J]. Chin Tradit Herb Drugs(" ¥ 24), 2014,
45(21): 3185-3189.

SHENG P, ZHU X D, WU J J. UPLC-ELSD fingerprints of
fritillariae pallidiflorae bulbus of wild growing and cultivated
species from different habitats [J]. Chin J Mod Appl Pharm(!
E BRI 252%), 2018, 35(11): 1660-1664.

LI W, MA J X, YU X Y. HPLC fingerprints analysis of
Cynomorium songaricum rupr. From different acas and content
determination of two flavonoids [J]. Chin J Mod Appl
Pharm( ' E BB 242%), 2018, 35(7): 1025-1030.

LIU X Y, LIU X, CHEN X T, et al. Determination of five
active components in Venenum Bufonis from different habitats
by HPLC [J]. Chin Tradit Herb Drugs(""%2%), 2013, 44(6):
760-762.

[77 HUY M, YUZL, YANG ZJ, et al. Comprehensive chemical
analysis of Venenum Bufonis by using liquid
chromatography/electrospray ~ ionization  tandem  mass
spectrometry [J]. J Pharm Biomed Anal, 2011, 56(2): 210-220.

- 1084 - Chin J Mod Appl Pharm, 2020 May, Vol.37 No.9

(8]

(9]

[10]

(1]

[12]

[13]

[14]

JH C, XIEY Y, WANG Y M, et al. Systematic quality
evaluation of venenum bufonis on Chinese market [J]. Chin
Pharm J(F [ £524£ 4% 35), 2011, 46(19): 1466-1470.
LIY Y, LIU BY, HUANG S W. Quality standard of venenum
bufonis sustained-release pellets [J]. Chin J Mod Appl
Pharm( 1 [E BB 252), 2015, 32(11): 1324-1329.
WANG Z Y, WANG H L, ZHOU J, et al. Comparison of
chemical composition between fresh and processed Bufonis
Venenum by UPLC-TQ-MS [J]. China J Chin Mater Med(""
iz 2k &), 2015, 40(20): 3967-3973.
DONG W W, ZHOU W, LI S X, et al. Determination of
recibufogen and cinobufagin in Venenum Bufonis by HPLC
[J]. Central South Pharm(* F £%%), 2010, 8(10): 721-724.
QU T, CHEN L M, GAO H M, et al. Effect of drying and
processing methods on the quality of Toad Venom [J]. Chin J
Exp Tradit Med Form(H' [ sE4 75 7% 28 &), 2012, 18(17):
63-67.
CAO Y T, CUI K K, PAN H Y, et al. Correlative study of
bufogenin constituents in venom of Bufobufogargarizans
Cantor [J]. China J Chin Mater Med(' [ 2524 &), 2019,
44(9): 1850-1856.
LIZY, QU T, WANG P F, et al. Advance on quality control
of toad venom and its key influence factors [J]. China J Chin
Mater Med(H [ #2544 ), 2017, 42(5): 863-869.

ek H . 2019-04-19

(R34 ZFHLTT)

R E BACR T 2524 2020 £ 5 H 5 37 B4 9



