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Preparation and antitussive, expectorant and antiasthmatic
activities of verticinone-bile acids salts

XU Fang-zhou, ZHANG Yong-hui, RUAN Han-1i, PI Hui-fang, CHEN Chang, WU Ji-zhou'

(Faculty of Phannaceutical Sciences, Tongji Medical College of Huazhong University o f Science and Technology, Wuhan 430030, China)

Abstract: To search for potential drugs with potent antitussive, expectorant, antiasthmatic activities
and low toxicity, a series of verticinone-bile acids salts were prepared based on the clearly elucidated
antitussive, expectorant and antiasthmatic activities of verticinone in bulbs of Fritillaria and different bile
acids in Snake Bile. The antitussive, expectorant and antiasthmatic activities of these verticinone-bile acid
salts were then screened with difffrent animal models. Ver-CA ( verticinone-cholic acid salt) and Ver
CDCA ( verticinone-chenodeoxycholic acid salt) showed much more potent activities than other
compounds. The bioactivitics of Ver-CA and Ver-CDCA are worthy to be intensively studied, and it is also
deserved to pay much attention to their much more potent antitussive effects than codeine phosphate. In
order to elucidate whether they have synergistic effect and attenuated toxicity, their activities will be
continuously compared with single verticinone, cholic acid and chenodeoxycholic acid at the same doses on
difffrent animal models. The application of “ combination principles” in traditional Chinese medicinal
formulations may be a novel way in triditional Chinese medicine research and discovery.
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Figure1 Stmucture of verticinone-cholic acid
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Table 1 Physical properties of Ver-CA and the adm ixture of verticinone and cholic acid
Com position mp/C Solubility IR V/em ™!
Ver-CA 137.3 ~139.2 Soluble in water 3422, 2939, 2868, 2379, 1 705, 1 704
Adm ixture ( verticinone : 134.1 ~193.2 Insoluble in water 2 756 ( caused by lone-pair electron of N atom of verticinone) ;

cholic acid =1 :1)

others are equal to overlap of the two IR spectra

The 2 756 cm ™' of IR spectrum of Ver-CA does not appear because the lone-pair electron of atom N is transferred to H

(1H,s, H-12");"” C NMR(D,0, 100 MHz) & 11.7
(C-19),12.0(C-18"),15.4(C-27),16.7(C-21"),
20.7(C-21),22.0(C-19"),35.0(C-10"), 38.4( C-
10),46.0( C-13"),59.2(C-26),60.0( C-18), 68.2
(C-7"),70.1(C-22),70.3(C-3),71.1(C-20),71.4
(C-3"),73.1(C-12"),185.5(C-24"),217.5(C-6).
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Table 2  Antitussive activity of the verticinone-bile ( Frtillavia cirthosae)
acids complexes ( x £s, n=10) ( Snake Bile) ,
Group Dose | Latent pe riod Num l?er of ?oughs , s )
/mg* kg of cough /s in3 min
Saline 0 48.46 +8.87 50.72 £9.07 ’ ’
Codeine phosphate 25 98.04 *£24.17""  25.00 £6.57""" ’
Ver-CA 1.5 68.91 *18.95"  28.21 *£5.42°""
Ver-CDCA 1.5 72.73 £19.40" ©  22.39 £7.50""" .
VerDCA 1.5 53.61 £19.64 41.50 £10.71
VerHDCA 1.5 52.36 *15.73 36.52 +8.83""
VerUDCA 1.5 56.08 £20.57 34.65 £8.64""" '

( ranitidine bismuth citrate, RBC),

" P<0.01, " P<0.00l uvs saline ( mnitidine )

( bismuth citrate) ,
Table 3 Expectorant activity of the verticinone-bile
acids complexes (x £s, n=10)
Group Dose n A C/Mge mL"! ,
/mge* kg
Saline 0 0.057 49 £0.027 17 0.252 2 £0.119 2 >
Guaifenesin 200 0.092 27 £0.020 33 0.404 9 £0.089 2" .
Ver-CA 2.5 0.10598 £0.029 07  0.4651 £0.127 57
Ver-CDCA 2.5 0.102157%0.043 87  0.448 3 £0.192 5
VerDCA 2.5 0.082 94 £0.027 11 0.363920.118 9" )
VerHDCA 2.5 0.096 13 %0.037 55  0.421 8 £0.164 7" >
VerUDCA 2.5 0.086 07 £0.032 41 0.377 7 £0.142 2" h ’

" P<0.05, " P <0.01 uvs saline VerCa VerCDCA.

Table4 Antiasthmatic activity of the the verticinone- ’ ’
bile acids complexes ( x £s, n =10)
Late f Late f ’
atency o atency o P rolonged
Dose asthma before asthma after .
Group 1 .. .. period of
/mg* kg drug admini- dmug adm ini-
. R asthma/s
stration /s stration /s N o
Saline 0 79.3 £7.2 91.1 *10.5 21.5 %6.1

Am inophylline 25 83.0+9.9 171.1 £10.2  88.1 *18.3"""

VerDCA 4 80.5%*14.3 128.0%16.8 47.5 *19.57"

VerCA 4  84.4%13.8 168.6%20.5 84.5%19.3""

VerCDCA 4 96.6%10.0 149.4%21.5 52.8 +[9.5" References
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