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Study on Apsorption of Daidzein Sulfonic Acid Ester on HAVSMCs and the
Relationship Between Pharmaceutical Properties and Structure
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(1. Jiangxi Province Engineering Research Center of Ecological Chemical Industry, Jiujiang University, Jiujiang 332005, China; 2. School of Pharmacy,

Nanchang University, Nanchang 330000, China)

Abstract: To improve the effect of daidzein inhibiting the atherosclerosis, its structure was modified using the principle of
pharmacokinetic group and its sulfonate derivatives(D1,D2) were synthesized. The pharmacological properties of the target
derivatives were investigated by HPLC and ChemAxon. The absorptivity of daidzein and its derivatives were investigated by
HAVSMCs and HPLC. The results showed that absorptivity on HAVSMCs of DD, its derivatives D1, D2 were maxmum with
20.3% .29.4% and 71.7% respectively and the maximum absorptivity were D2 > D1 > DD. The study on relationship of
structure and properties showed that the absorption and utilization of drugs were closely related to the physicochemical proper-
ties of the drugs, and the absorption and utilization of the drugs on cells were optimal only with moderate liposolubility and wa-
ter solubility.
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Fig. 1 Structural formula of daidzein DD and its

derivatives D1 and D2
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K15 DD bR e iy HL MR ITFE Ny =
103. 7o —434.2 ,R* =0. 993 , & P H:0. 293 ~ 11.7
pegemL ™o D1 AR 2R A A B T 5 R N sy
=72.008x + 17.572, R* =0.999, & P . 0.3 ~
12.0 pg-mL™", D2 R 2R 14 (14 ELZR 1103 )5 7
Fiy =62.448x — 14.177, R* = 0.998, 4 4 7l [l :
0.305 ~12.200 pg-mL~",
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Table 1 Intraday relative standard deviation and relative

error during validation period of DD, DI and D2 from

LLOQ samples for determination

Wz
ey Concentration/ (ng-mlL ") KEBFRE RSD  MEWIFE RE
Compouds I T 5E /% /%
Added Found
DD 293 271 8.7 -17.5
D1 300 305 11.7 1.7
D2 305 317 8.4 3.9

®2 ZTEHAMLEBERPEGYUSNAENBEEEMERE

Table 2 Relative standard eviolion and relative error of the HPLC method

of determining DD,D1 and D2 in blank cell supernatant

e .

feain Concentration/ ( ng+mL ™) i Rsb/oe e
Compouds RE/%

VNG Added {8 Found H P Intra-day H fa] Inter-day
DD 2.93 2.71 9.5 8.9 -1.5
5.85 5.45 7.2 8.2 -6.8
11.70 12.20 6.7 8.8 4.3
D1 3.00 3.06 6.1 8.9 2.0
6. 00 6.31 5.2 12.3 5.2
12. 00 11. 44 9.8 10.7 -4.7
D2 3.05 3.19 3.2 9.4 4.6
6.10 5.52 11.3 8.1 -9.5
12.20 11.33 13.9 12.0 -7.1
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A; High performance liquid chromatography of the blank supernatant of vascular smooth muscle cell; B,C and D: High per-

formance liquid chromatography of the supernatant of vascular smooth muscle cells cultured with DD, D1 and D2 for 0.5 h.
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Fig. 2 HPLC of cell supernatant of daidzein and its derivatives

SERFE3 P7n,DD 76 0.5 h iR BER R, it BRI, BEE I a] 385 0, W ATk 30 16 11, R ACR 4 45
I3 g 20.29% , B3 I [ 580, Wk 2048 7E29% Zidy o D2 WROCRAE 48 h IKEIRR, o 71.71%
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Table 3 The absorptions of daidzein and its derivatives by HUVSMCs

DD D1 D2
i a]
‘ el e ekt el et e
Time/h
Absorption/ (ug+mL~") Absorption rate/% Absorption/ ( pg+mL~") Absorption rate/% Absorption/(ug-mL~"') Absorption rate/%

0.5 19.29 +4.73 20.29 3.08 +0.40 3.65 34.17 +2.87 30. 67

1 19.12 +1.93 20. 12 24.57 +1.12 29.36 35.79 £4.16 32.12

6 14.05 +2.98 14.78 17.63 +4.44 21.07 63.15 +8.63 56. 68

12 17.50 +7. 68 18.41 24.35 +5.63 29.10 71.54 £9.18 64.21

24 15. 64 +0. 68 16. 46 16.18 +£3.23 19.33 49.36 £1.56 44.30

48 15.06 +4.73 15. 84 22.81 +6.33 27.25 79.90 +3. 67 71.71

23 xR B, D2 e W 3 (4 4) B0 5. 76

K ZE DD H5H144 DI D2 By ik 45 =X an
B 1R, SRR 5 25 2 BN 3k 4 B, 4540 ¢
AERCHEZ WSk o & B AR 43T i M X 2
WA 1T R Wi R T SRR 2, A 4 T AR
D1.D2 F 845l K 436,422, ¥/ T 500, &
“Lipinski Fof% 33k 3k 0071 fi5 4% D1, D2 1
o SRR 2 DD KM BT R, A AR 3 B 25 0 0
RFEFE 100 ~200°C . s i v, AR RE LT L A
AR T /KB, It B T BT PEAT A2 9 D1 4%
DD sk A PR 4 S5 A

x 10*, A% F T 250 B, RE /K40 Fid 22 %K LgP
T AT LE W B R 2 NS VA PSR, 25 B o A L )
ForF ™, D2 % i, D1 =z, DD fx
JIN, BRI 3R 5 i v e — B, 3 B 24 90 114 4 L 1
e B S 1 G 25 W B B s ko 2B DI g4
RS R A F7E 30% 2247, AR L JBLZE DD Ik e 4
w5 1.5 48, RIS BUK IR TE R A, SR
A T 2% 1) 2 i TR 5 165 1 400 100 24 2 Mk TR A5 LA W 4
Ak, XY DI D2 i 5, i i 20 4 5
f14 7 i S K P 3 B 4 B K 43 IE 2R 8, TR A AR

B R LB I A R DA 2 2 vk T R
AWM , DT B e A2 9 1, [ Ak SR Al T

E

D2 Y M1 1 LA MO SRR R g, AR T AT REA AR ) o BRSO B 3 o A 1, R4 Y
JE245 DD S R A i 4.5 A (R 3)  uilal . FIRAEWR B R T
e F e, e DD 87 L ESIAZEE fE4” - FIA
x4 {749 D1.D2 5/R%5 DD WG EFNZ FE Bt bb
Table 4 Structural characteristics and pharmaceutical properties of DD, D1 and D2
DD D1 D2
43 Fak Mr 254 436 422
J&5 s m. p. /C 315 ~323 181 ~ 182 167 ~169
mm i CS (RN EN etk RO R
WEAEEE (K) Sol. (H,0)/ (pg-mL™") - 0. 130 0. 067 -
VRIRIE (Z IR Z ) Sol. (EtOAc)/ (pg-mL™") 0.13 £0. 11 2209 + 158 7488 +274
BEK MRS LgP HEAH Cal. val. 2.73 4.25 4.16
%2 {5 Found - 1.67 £0.22 2.02£0.13
3 W @ RERTAE. EWNSMIFTEE 32 S DD K

VEVER T — & 3 TAE, Borghetti %5 1 4 T DD/
HPB-CD/PVP( KT /RN AL B - WK/ B LA
WELERR ) 455 A, & 3 DD/HPB-CD/PVP =05
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B K IEEMXT T DD #2127 5. ER
SEUTN T B DD BRI, B4 - B R -7
- BRI - RELER A8 pHT. 8 (17K Hh s ik B 1K 5]
54.28 pg-mL ™', X R 4 T DD [ -6
- Kk - p - PR (NCD) FlH -6 — & —JicHk - B
- FMIKE (ENCD) iy R &4, &K 8 25°CF DD
FEZK T VA 43 B i T 291 800 AT 5001, ok
REWT AR R IS Ak SR B T AT AR K S R R
B, BTk, K E 2 R AN 0 B ek SR o 4 PR
WALT DD H KGR B PR G4 R i IR VA RS K, 12y
PRI R LA EAFFE 3 AR DD H7KIR
Rl T HOKE UGS E T AEY, A%
JEBIAT AW BV M , 25 A 38 E 1 B vt R K
vk, HLWOBORI F A T RE A5 DAB . AR K
HILIOE , Nk DD YRR HE &, & BT DD 2R
WAFR TR RANATEY), 2527 BTt 92 B, R A 0 Y
JRVE PR I B2 0, 4 1k & W K sk e B B
I N S - L e N O et 7
WEH &, X DD RIS, Mo BRI S T
SERZR AR, DT B 4 e 25 1 11 IR AR R
BERUAE MR RTAEY) D1 1EK P A R R S
0.130 £0. 067 pg-mL ™", 1fi DD £ 7K {1 % fi i
REME , [ D1 D2 7F £ 2T Hh A 7 e JEE 43 S A
XFT DD #ET 1.7 x 10* 1 5.8 x 10* {51 22
BT SE & B, D1 D2 145 55 BR 7K R A el i
BB /K 53 T 22 550 AN 1 A 18 8 B0 Th i o
A Y 0 AR PR 2 T AR 2 o i) S B A e
1, BURZZE ST F ] REAT B0 3k BN A 5 % 32 43
A, AR S 20 Ff I 0 56 45 DA E — 2B UE S, T
W, feAk DD [ 2520k 5 nT LB Iy I &, $5
DD AR P K ¥ M, (02 25 Wl 5 25
I BRPE KIS A O &R, HAA & B B i PR A
IRV, 250 1) A= ) R BE A ] e AR Lk, A )5
Mo T LA 2 I

4% #

TEX R R A B 25 2 it o v, RS LA
RELRI RN A, (E A1 3 K IR 704 i
YIRS PEAR N T 25 R G R A B 4R .
RERZFWIRE B )5 , 25k Bs DL 4w
R 2 A0 A 0 ) R R A A A AR AS P i i
e, BUREIZIATHE Y T BEAHE X B B4 1A A IR i
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