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[ Abstract | Objective: To investigate the effects of HgCl, pollution on the physiological status and
bufadienolides level of toad by using liquid chromatography-mass spectrometry ( LC-MS/MS ), and provide
references for quality evaluation of Chinese medicine venenum bufonis. Method: The different concentrations of
HgCl, solution (0.5, 0.75 and 1.0 g-L.”") were prepared to treat the toad with semi-static water method, and then
their physiological status was observed. Venenum bufonis was collected after 30 days. Furthermore, ultra

performance liquid chromatography-mass spectrometry was used to determine the level of bufadienolides in toad
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venom and Heml heat map software was used for data analysis. Result; The results showed that HgCl, solution
could significantly influence the bufadienolides level. As compared with normal group, 20 kinds of bufadienolides
were up-regulated in low concentration (0.5 g+ L") Hg’* exposure group, and there were 12 kinds of
bufadienolides with 1.5 fold change. However, 15 kinds of bufadienolides in 0. 75 g+L "' Hg’" exposure group and
13 kinds in 1.0 g + L™' Hg’* exposure group were down-regulated, and most of them were medium and low fat-

soluble toad steroids ( bufarenogin, dehydrated cinobufagin, etc. ). Conclusion: These illustrated that Hg*

exposure could affect the levels of bufadienolides in toad venom, showing an obvious decrease tendency with the

increase of HgCl, solution concentration.
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Table 1 Effect of mercury pollution on toad survival and production of BufonisVenenum (x + s,n=10)

21 5 ?ﬂ]ﬁ/g'L71 WEM R/ o fief i B /mg T hhE/mg fﬁ:@ﬁi/mg.g" 1E5 %R/ %
= H - 66.19 +13.21 43.87 +21.24 20.18 +11.54 0.31 £0.19 80
7K 0.50 69.24 +15.01 57.36 £14.17 24.48 £9.26 0.35+0.22 50
0.75 71.40 £10.54 47.97 +£19. 14 23.51 £14.27 0.32+£0.24 60
1.00 68.89 +14.33 41.87 +9.78 19.25 +8.83 0.28 £0.11 40
2.2 MBS A o3 iR R BR ECT AR I TR T 1 45 5 A A O
2 mg KN AE B 1 mL, 30 K& &5, koK in 2.3 {63 4+ PhenomemexSynergi Fusion JZ #H
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Fig. 1 Total ion current chromatogram of toad venom by UPLC-
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Table 1 Mass spectrum characteristics of free type bufadienolides
No. [M+H]" a7t MS/MS R 2R
1 385.24 C,H;,0, 367.23,349.22,253.20 Jg s 75 i I
2 387.25 C,,H4, 0, 369.24,351.23,255.21 E R
3 399.21 Cyy Hyp Oy 381.21,335.20,353. 21 A W B K
4 401.23 C,,H;, Oy 383.29,365.20,355.20 128-%% HE iR W 7 g 5
5 401.23 C,,H;, Oy 383.23,337.24,319.23 19-4 - R
6 401.23 C,, Hj, Oy 365.21,347.20,323. 20 K LA I B
7 403.25 Cy4H3, 05 385.24,349.22,367.23 HisaE e R
8 403.25 Cy4H3, 05 385.24,349.22,367. 23 S R
9 403.25 C,yHsy, Oy 385.28,349.26,339. 22 G A W T R
10 403.25 C,, Hy, Oy 385.24,349.22,253. 19 19-F 2 B i R
11 403.25 C,, Hy, O 367.25,339.22,253. 18 18- 3L 7 R
12 417.23 C,,H;, Og 399.22,363.25,353.20 e AR il AL
13 417.23 C,,H;, Og 399.22,371.22,335.20 b Bk
14 417.23 CyyH3, 06 399.28,381.23,363. 20 KOBREFER
15 417.23 C,, Hy, Og 399.22,335.20,363. 20 ST UE TR
16 417.23 CyyH3, Og 381.24,371.21,335.25 h 5 7 s T A
17 419.26 C,yHy, Og 401.25,383.20,365. 21 AR A i
18 425.24 Cp6 H3, O 383.22,365.21,347.20 % LA IE TR
19 443.24 Cpe H,, O 417.23,363.20,351.20 AR5 NG
20 445.26 CheHyg Og 385.24,367.23,349. 21 IEgER
21 457.22 C,H;, 0, 415.21,379.19,333. 18 19-%8 4R 5 T HE
22 473.22 C,e Hy, Oy 431.21,395.19,377. 18 19-F-1EWEHRER

.41 -



9523 #5510 1 FEXLEAFFERE Vol. 23 ,No. 10
2017 4£ 5 A Chinese Journal of Experimental Traditional Medical Formulae May,2017

2.7 U[RR A s OR T G o v A RS A O A
PRI A2 o RO RE W AN R e 2 e Jm R 15 Bt e
W TR v T R A 5 0 ) ot e T AR LR 30 K b i
A 23 1) B 2 A Heml SR {1 3E 47 5 26 43 #r, L
P20 ARG AR 3 B M 0 o A x5 4 9 7 1, A
OO, S EEH T R B A B (R
JE SR TG Y Jr , RHR 7 08 i 0 1 B L e e i
TR R JEE AT Y S U e A BT R R Bl i
RS g2 5 25 ALY P, 0 B A RO 25 1.5

A% L 5 SRR A v A9 B AR A 2L TR A ) A 2 55 v Ak
FAREY . A AL, R IRCTS Y 4 W TR A AR
FOKF B RO AR B2 A 20 RO oy B, Heorh
A 12 R K 1S AF R TR e ek R T
A3 15,13 s RN 73 R BLKRTS
e Ab PRGOS e (0 0 T T 2, AR R
FAELCIERER EFRER) KPR B LS £,
ERGEZE JUR- N DR Y FREaR el o TR L i N S
W3,

2.20
BHHA 2.00
1.75
1.60
1.45
AR B4 1.30
1.15
1.00
0.90
0.80
R A 70
0.60
0.50
0.40
B E=N
R R A 0.30
11 10 13 14 9 16 15 8 12 2122 17 6 20 2 19 3
Pl v AT 5 % 2 AR
B2 A [E AL 4 WE iR & U K I R
Fig 2 Heat map showing levels of bufadienolides in different groups
£3 ELERTREBRSDERPHERERSHBOMWAE (2 +5,n =10, x10%)
Table 3 Responsivity of mercury pollution on the levels of free type bufadienolides(x +s,n =10, x 10°)
A0 B/ g L7 BB S RIS TERS U RE R BEHER i o5 T A E R
e - 1.93 £0.169 0.249 £0.0223 1.62+0.189 44.5 £36.2 10.2 £7.54 2.52 £2.64
K 0.5 12.7 +1.32" 1.38 =1.22" 6.43 £0.755 196 £16.1 20.1£1.37 4.87 +1.97"
0.75 3.78 +0.331"  0.359+0.0269 2.89 +0.351" 61.7 +44.8 14.1+10.8 3.96 £1.01
1.0 3.50 +1.94 0.412 £0.26" 2.68 +0.213 72.0 £3.90" 14.6 £1.21 3.14 £1.51
A A/ g L 19 ARIETER AR R A VU B K FOBARERFER S U YRR Ph v s #2 0
2= H - 1.36 £3.05 701 £22.1 2.35+0.154 1.68 £0.199 11.6 £7.57 2.78 £0.224
K 0.5 1.87 £4.74 761 £24.7 4.49 £0.394 4 2.24 £0.362 18.2 £1.47 6.15+0.588"
0.75 0.527 £0.791Y 688 +282 1.58 £0.102 2.24 £0.289 7.63 £4.60 2.18 £0.158
1.0 1.71 £3.70" 712 193 2.32+0.177 1.55+0.113" 10.0 +9.20 2.20+1.34
M R/ g L7 RIERER  19-RIIEER  1B-RRIEER 128-RIEIRERICE 19-H-EHER R
e - 125 £10.3 151 £97.9 541 £212 507 £263 0.313 £0.0355 0.101 £0.078 2
K 0.5 212 175" 176 +12.1 660 +243 654 +359 0.734 +0.012 3" 0.065 0 £0.008 25
0.75 109 £51.4 109 £88.5 446 £ 165 390 £179 0.289 £0.276 0.053 8 £0.037 6
1.0 96.0 £53.6 112 +83.4" 401 +138 375 +177" 0.226 +0.164"  0.062 0 £0.006 99
A Bk /gL MEARETRE 19-SRERER HEFER EKLBERT R
s - 5.02 £2.37 0.076 6 £0.023 6 1.69 £0.204 0.660 £0.066 6
R 0.5 5.64 £2.05 0.069 8 £+0.0455 2.50 £0.265 0.141 £0.237
0.75 3.31£2.16 0.0558 +£0.021 3 1.27 £0.812 0.654 £0.064 5
1.0 3.07+2.32  0.1060+0.0573 1.310.109 " 0.506 +0.353"
SRR AA BEXERY P <0.05,

.42 .
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