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Abstract: Objective To explore the solubilization of DF3G in SDS micelle by molecular dynamics software. To determine the
concentration in rat plasma by HPLC-MS/MS of DF3G, and to study the pharmacokinetics of DF3G and SDS-DF3G in rats.
Methods Molecular dynamics simulation by GROMACS and Grom OS 54A7 combined atomic force field for DF3G and SDS.
Rats were divided into DF3G (60 mg/kg), SDS-DF3G (60 mg/kg) groups. Blood samples were collected from inner canthus at 0.25,
0.50, 0.75, 1.00, 1.50, 2.00, 4.00, 6.00, 8.00, 10.00, 24.00, 30.00 h. Samples were treated, and the concentrations of DF3G were
determined by HPLC-MS/MS. The pharmacokinetic parameters were calculated by DAS 2.0 Software. Results Molecular dynamics
simulation showed that the benzene ring structure penetrates into the carbon chains of SDS, and the hydrophilic - OH groups of
glucopyranoside formed two hydrogen-bond (H-bond) with oxygen atoms of the two SDS molecules respectively to form a better
hydrophilic effect. Compared to DF3G group, AUC,, and AUC,_,, of SDS-DF3G group increased, and had significant difference
(P < 0.05); CL,/F was significantly decreased (P < 0.05); C,, was increased, 7, and MRT were prolonged, ¢, was shortened.
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Conlusion This work provided one convincing evidence that adding certain surfactants in water could effectively release the

solubilization of some drugs, and thus give one helpful guidance for those corresponding experimental studies accordingly. The

addition of SDS has the effect of increasing the absorption of DF3G in vivo.

Key words: DF3G; sodium dodecyl sulfate; pharmacokinetics; molecular dynamics simulation; solubilization

T B (DF3G) AL R A 37, 4- — A Jk
T I 15 -3-O-B-D- M T 7] 2657 W, Ak 2 4 i R
B AE B B A B A . ARET R,
DF3G MY AT LA 25 BEAK I A , 146 7] DL 35 B/
R 2 3l ik s A s 4 9 73 R0 Y A ik 51 A D B A%
255 %W 5L R W, DF3G AW R FH ALK 6.63% .
P i R B I T 24, R A R P S 3 R AT TR
T8 W T A AL o LA A1~ i 2 g P55 AN 7K 23 i &R
Bt AT T 9206, 45 R, DF3G 76 7K Hh i 7 i v
JE250.116 8 mg/mL,1gP >4 0.56 ;5K FH 2 Fi i WLBh %
A JE R AE 4 = b 5 B B2 4 (sodium dodecyl
sulfate, SDS) H1 [ ~F- 11 ¥4 i 5% 9 1.559 1 mg/mL, 1gP
091,

IR AR BE SR, 43§20 J1 2% B n] F T e B
R IEEF S i e . 2R O
A1 ER T RN, S8R BRE R
T8 H SDS #EAT 7 F B UL B 8, B 78 7 1A -
M- - REAT . B RSCER, IR
SCHRIRAE {3 FH 2330 /1% Wt 5T SDS %t T DF3G [
LB . AW FUR A 4 730 ) R T R T
SDS X} DF3G (1) 34 ¥ 1/ F L, 3F H 2% %2 7 DF3G
J SDS-DF3G 7E K B N [ 24 8)) “F R

MY
H H HO

El1 DF3G &M
Fig.1 Chemical structure of DF3G
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Fig.2 Associated initial (A) and equilibrium configuration (B) of DF3G and SDS
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Fig. 5 Mean plasma concentration-time curves of DF3G
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Fig. 6 Mean plasma concentration-time curves of SDS-
DF3G in rats (x+s,n=4)
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Table 1 Main pharmacokinetic parameters of DF3G in
rats
ZH BT DF3G SDS-DF3G
AUC, ng'L7h 1262.64+£329.92 1 760.29+22.99"
AUC,., ng'L7-h 1348.64+293.18 1 894.71£160.95
i, h 11.10£13.24 6.68+3.39
Eiax h 6 8
Chn ng-L ' 188.59+32.75 192.51434.54
CL/F L-h kg 45.85+8.367 31.83+2.59°
MRT ., h 7.51+1.733 9.31+0.60
VRT ., h’ 48.86+24.06 46.88+6.46

5 DF3G 41 Hh % :"P<<0.05
*P < 0.05 vs DF3G group
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