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Atropine sulfate against toxicity of mesaconitine by fluorescence spectra
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Abstract: Objective To study the bonding of mesaconitine (MA) with bovine serum albumin (BSA) and the effect of atropine sulfate
(AS) on its interaction. Methods Ultraviolet absorption and fluorescence spectra were used. Results MA had strong fluorescence
quenching effect on BSA via a dynamic quenching procedure. The apparent bonding constant (K}) and the number of bonding sites (1)
of MA and BSA were increased with temperature rising. The predominant intermolecular forces between MA and BSA were
hydrophobic interactions, which could make the MA-BSA bonding stabilized and the combined distance was 4.44 nm. The negative
value of free energy change was taken as an evidence for the spontaneity of MA-BSA bonding. The synchronous fluorescence spectra
indicated that protein microenvironment was changed by MA. AS decreased K}, and 7, and inhibited the conformation change of BSA.
Conclusion AS could act competitively with MA in bonding to BSA and increase the content of free MA. AS could accelerate the
metabolism for detoxification by reducing accumulation in body.
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Fig. 1 Fluorescence quenching spectra of BSA by MA
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Fig.2 Stern-Volmer plots for quenching of BSA by MA
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Table 1 Stern-Volmer quenching constant (Kgy) and thermo-

dynamic parameters at different temperatures

Kgy/ AG/ AH / AS/
T/K

(L-mol ™" (kJ'mol™") (kJ:mol™") (Jrmol K"
208 8.53X10° 09822 2243  82.67 352.68
310 3.14X10* 09957 —26.66
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Table 2 K, and n at different temperatures

T/K K,/ (L'mol™) n R

298 5.05X 10° 0.959 0 0.991 4

310 7.96X 10° 13119 0.999 3
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Fig. 3 Overlap of UV spectrum of MA with fluorescence

emission spectrum of BSA
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Fig. 4 Synchronous fluorescence spectra of BSA by MA
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with MA influenced by AS

232 AS X MA 5 BSA fEHI =458 6 i 5¢
ST R IR AN R E 2, AR
TR AT LR E. KBl 6 538 3 40500
A MA. AS-MA JiJii BSA WIREAAL 1) = 4E 5
AT R RS E 6 R 1 e Hm Al A g
Gex=Aem)s> JIAN MA. AS-MA J5&14 28 B o J3 3
I, ATRERE TR BSA-MA. BSA-AS-MA 54
YA BSA ELARHIK, BUN BNV I 2 (=280
nm) PGB A IRREE T vTEk, 08 BSA
7 280 nm ALK, BRZAMR . AR IR EE 5
S ZIEATE, MA. AS-MA IR 50 2 )i
WRA T B2, BSA-MA. BSA-AS-MA A%
W 2 iR LA BSA AR R 40 A AR T 69.9 H1197.3,
PR L A 12 0.90 & 0.86; )G K SFHIEAT B 4y
MEETZ 4 nm A 2 nm, WK 3. 450K HMA
T 5 BSA M EAER 51 A B T 2 SRR ik A
TUIREERR AR A, 7K A BT, 18 BSA Ko+
B a4, M AS ATl MA X BSA %0k
AR IXTIAE A AS fAAEI T E i 5 BSA 454
f) MA, R R H B IE S BSA 45410 MA B kb
E e



¢ %% Chinese Traditional and Herbal Drugs

F43% FT7H 20124 7R *1359 -

2

800
600
400
200
0

360

Aex / NM = 2
260 280 320 Aem / NM
1 2

400 g
300
280

320
Aex / NM 260 230

800
600
400
200

Aem / NM

400
360

Aem / NM

Cpsa=1.0X10"°mol'L™"; Cya=1.17X10"* mol'L™"; Cas=1.0X10*mol-L™"; T=298 K

E 6 BSA(A). BSA-MA (B) 5 BSA-AS-MA (C) KA =47 E L
Fig. 6 Three-dimensional fluorescence spectra of BSA (A), BSA-MA (B), and BSA-AS-MA (C) systems
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Table 3 Characteristic parameters of three-dimensional fluorescence spectra of BSA, BSA-MA, and BSA-AS-MA systems
L BSA BSA-MA BSA-AS-MA
e 5
Aex/Aem AL/ nm F AexlAem A/ nm F Aex/Aem A/ nm F
1 320/320 0 2359 320/320 0 292.1 320/320 0 327.7
2 280/347.2 67.2 719.7 280/343.7 63.7 649.8 280/345.1 65.1 622.4
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