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Abstract: Objective To reveal the bidirectional regulation of Chansu (Bufonis Venenum) extract on the relaxation and contraction of
thoracic aorta rings in rats, and to clarify its potential effective components. Methods  Firstly, the in vitro bioenergy signal acquisition
system was employed to evaluate the effects of Bufonis Venenum extract and its water elution fraction and 70% ethanol elution fraction
on the vasomotor regulation of thoracic aorta vascular rings in rats. Subsequently, the UHPLC-Q TOF-MS/MS method was established
to analyze the components of those above samples. After that, in accordance with the components identification results, the vascular
regulation effects of the main components identified above were detected one by one. Results  The extract of Bufonis Venenum showed
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bidirectional regulation effects on the thoracic aorta vascular rings in rats. While, its water elution fraction only showed vasoconstriction
effects, and its 70% ethanol elution fraction only exhibited vasodilation effects. Further investigation demonstrated that L-adrenaline

and 5-hydroxytryptamine were the main effective components of vasoconstriction contained in water elution fraction, and cinobufagin,

resibufogenin, cinobufotalin, desacetylcinobufagin and resibufagin were the main effective components of vasodilation contained in

70% ethanol elution fraction. Conclusion The bidirectional regulation effects of Bufonis Venenum extract on thoracic aorta vascular

rings in rats were result from the simultaneous regulation of the water-soluble components to induce vasoconstriction and the fat-

soluble components to induce vasodilation. This study provides data supports for the investigation of synergistic antagonistic regulatory

effects of multiple components contained in one traditional Chinese medicine acting on multiple targets on one same organ.

Key words: Bufonis Venenum; thoracic aorta vascular rings; bidirectional regulation; effective components; L-adrenaline; 5-

hydroxytryptamine; cinobufagin; resibufogenin; cinobufotalin; desacetylcinobufagin; resibufagin
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Fig. 1 Effects of Bufonis Venenum extract (25 pg L™) on thoracic aortic rings in resting tension (n = 6)
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Fig. 2 Effects of water eluting part of Bufonis Venenum extract (Fr-0) on tension on thoracic aortic rings in resting tension (n = 6)
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Fig.5 Spectrograms (MS/MS ) of 17 identified components in water eluting part (Fr-0) and 70% ethanol eluting part (Fr-70) of

Bufonis Venenum extract (positive mode)

* 1 AEERMEEAK IR ARALAN 7000 Z BRI R AR h EZ M ST HY UHPLC-Q TOF-MS/MS f#tf
Table 1 Main components of Fr-0 and Fr-70 identified by UHPLC-Q TOF-MS/MS

WX FHE (mlz)

BE wmin - AFR ETHER WeE Sl REI(X107F) WRET (m) wam
1" 0794 CoHuNOs  [M+H]* 1840971 184.0968 -152 166.086 8, 151.069 2, 107.049 2 L% FHR %

2 1057 CsHNO  [M+H]* 137.0462 137.0459 -3.01 119.035 5, 110.035 2, 94.040 5 e Ul

3 2124 CyHeN:0  [M+H]* 1771020 1771022 1.35 160.075 4, 132.080 4, 115.053 8 5k

4" 2607 CipHuNsOs [M+H] 2681038 268.1039 0.86 136.061 5, 119,035 9, 94.040 8 J

5 8080 CauHuOs  [M+H]* 403.2475 4032479 0.99 385.238 1, 367.226 2, 349.216 0, 253.194 0 Figie R

6 12456 CuHnOs  [MHH]* 417.2262 417.2272 231 399.215 9, 371.220 8, 335.198 5 IIEEERS

7' 14234 CauMuOs  [M+H]" 4032469 4032479 0.99 385.234 1, 367.225 6, 349.215 1 ARG

8° 14984 CxHsxO0s  [M+H]* 4452578 4452585 1.49 367.2237,349.2124 IEHUR

9° 15242 CxHuOr  [M+H]* 4502373 4592377 0.94 417.225 2, 381.205 9, 363.195 1 HiERER

10" 15417 CauHpOs  [M+H]* 4012323 401.2323 0.01 365.2105,347.201 2, 215.175 7 EA S £
11" 15599 CaHzpOs  [M+H]* 3992165 399.216 6 0.25 381.206 8, 363.194 1, 335.200 4, 257.190 6 [lGiE BERE

12° 16500 CoHzOs  [M+H]* 387.2526 387.2530 1.00 369.246 1, 351.233 5, 255.212 2 R

13 16806 CaHzOs  [M-+H]* 4732159 4732170 231 395.184 0, 377.1740, 349.178 2, 331.167 9 19-4-1EERE R
14 17146 CauHnOs  [M+H]* 417.2264 417.2272 1.83 381.204 0, 363.193 7, 335.198 9 HLBIEFE R
15 17462 CaHxOs  [M-+H]* 4452574 4452585 1.49 367.2258, 349.215 4 3Ll R
16" 17.723 CaHuOs  [M+H]* 4432424 4432428 0.94 383.2213,365.211 2, 347.199 9, 187.1475 HifTREE

17" 18234 CuHpOs  [M+H]* 3852368 385.2373 1.39 385.236 8, 367.226 3, 349.216 2 L
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Fig. 6 Effects of four components contained in Fr-0 on thoracic aortic rings in resting tension condition (n = 6)
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Fig. 7 Effects of 10 components contained in Fr-70 on KCI pre-contracted aortic rings (n = 6)
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