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[(FZE] B e RS0k CE T (DHS) (93 i B2 91381 DHS 7285 W3l ) 24 R ik . 77 3% : 2R JH HPLC i & DHS
R, VST P -0, 2% W R K L (60: 40 ) , K 4 255 nm, Fﬂﬁ%fﬁi%fﬁﬂﬁaﬂ%m DHS 7E R W+ 45 . =5 W
Wl W W e . Z55R :DHS 20,37 CHR 24 h I 43 518 0. 46,1.23 mg- L™ DHS 7E-+ 3815 =5 i S Inl g v B s
B[R] R (n =3, 0 +5) 735 9 (17.81 £6.37)% ,(8.41 £2.43)% ,(12.95 £5.06) % , W W 7K R & B (K, ) HE K Ky (0. 176 +
0.069),(0.089 £0.053),(0. 158 +0.058) h™';DHS 7E+ 3§ i Y K, Bifi 24 4y Jo &k vk J3 A9 38 I JE A QR F5 R A8 . 8548 - 1R X
DHS % fif BEAFAE —E %W . DHS 16+ 48 .= [l i 38 Wl , 76+ 36 i Boelbe i M K, B 35 T2 I Bt DHS E/J\%
R I ML ) A sh B Bk =
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Investigation of Solubility of Dehydrosilybin and Its in situ Intestinal
Absorption Characteristics in Rats
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[ Abstract ] Objective: To determine solubility of dehydrosilybin ( DHS) and investigate its intestinal
absorption kinetics characteristics. Method: HPLC was adopted to determine solubility of DHS with mobile phase
of methanol-0. 2% formic acid solution (60:40) and detection wavelength of 255 nm. Absorption characteristics of
DHS in duodenum, jejunum and ileum was investigated by in situ intestinal circulation model in rats. Result;
Solubility of DHS were 0.46, 1.23 mg -L "' oscillated at 20, 37 °C for 24 h, respectively. Absorption rate per
unit time of DHS in duodenum, jejunum and ileum were (17.81 £6.37)% , (8.41 £2.43)% , (12.95 +
5.06) % , absorption rate constant (K,) of them were (0.176 £0.069), (0.089 +0.053), (0.158 £0.058)
h™", respectively; K, of DHS in duodenum generally kept unchanged with drug concentration increased.
Conclusion; Temperature had a certain influence on solubility of DHS. DHS had absorption in duodenum,
jejunum and ileum, but absorption amount and K, in duodenum were significantly higher than them in jejunum.
Absorption mechanism of DHS in small intestine was based on passive diffusion.

[ Key words | dehydrosilybin; solubility; in situ intestinal absorption characteristics; HPLC;
phenol sulfonphthalein
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KRB LENE B A BT EF 4R AL B R LR
P 20 M R 5 7 T LA B A R A 3 O
S RN R RAL S W, b UK G it
fer LRST i 7z . I SUK K 5 (DHS) 2
K TR T K TR I ST A, T R AR
B ARG I LIOR R 52 G, i AT T & 1
M K T T R R A BT I, B
TSR AN G DNA i I A AR 956 10U s
% 4¢ DHS [ i PERE , 9 0 O BUTE 1 i 118 27 98 i
R 53 B HAE R B N B e Wi s ) 27 i 72, O DHS
F18y 81 3R O 2 A A 0 245 3R] 2 AR AT
1 ##

LC10-ADVP 21w &% A (i A ( H AR B ),
79-1 TR J3 i ABEFE g (V0958 4 G 35 T R AR
J7),ALC-110. 4 BIg 7 K- (FEEE L P A A ,
HL-2B AU4E i 5 (b v o3 A A R A W) o
B K R 2 (B, & IR M NMR B 2 45 14 4l
J# >95% ) , % 1 BLTE-80 ( Tween-80 , [ 24 4 [ fk 5
R A BR A ), B RS 3 gl Ay iR 38 O 4y
Mréati,

SD KBl SPF 2, Mt , #4250 £20) g, H17L
IR B AE T S 3 M BB 4, B M IE 5 SCXK
(75)2009-0002
2 AEEER
2.1 BWMECH  FREL NaCl 7.8 ¢, KCl 0.35 ¢,
CaCl, 0.37 g, NaHCO, 1.37 g, NaH,PO, 0.32 g,
MgCL, 0. 02 g FIATEVEE 1.4 g, HK WA 96 5 6 55 1
L, B8 Krebs-Ringer £ i (K-R i, pH 7.4)
TERE T BEFE & F R, | K-R b on A — & B
Tween-80 , fifi Tween-80 Fi & /35U & 0. 2% ; i %5 R HL
By 2138 & , & Tween-80 1Y K-R iR VA it FHEFe B &
20 mg-L™" RIS (A6 R I . HUHIA R 37 C &
Tween-80 [ %5 (1A I PR, LA 5 mL - min ™" A9 3 2 7§
10 min, HEBR i o8 A0, B R = 2.5 mL -
min "' FFER B, B3 b B AS B T .

2.2 R P AW E I E  H K-RO 0K
% T o vk B 430 o4 10,20, 30,40, 50,60 mg -
L7 3 50 B 2T 0 W, 45 RS I 0.5 mL, i 0.2
mol - L ™" E A48 5 mL {4, 10 min, F] JH £ &h-0] W,
3 0CIGEETHAE 558 nm KRN E O EE (A) , L A SHYh
ALK, W £ ik B O R A AR, A I S AR A =
0.018 6C +0.073 (R’ =0.999 3) , £ VLl 10 ~ 60
mg- L' BURRIN K BB I PR 2. 0 mL, JH 0. 22 pm
TFL i B g ok, B2 D WR 0. 5 mL, 4% bR 7 e
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2.3 JEUK K] HPLC &

2.3.1 a4  VP-ODS {4 3% : (4.6 mm x 150
mm,5 pm), ji 3 A B EE-0. 2% H R K % W (60
40) %3 1.0 mL-min ", A 30 °C, K3k K 255
nm , PEAE R 20 wL, WK 1,

A
B
1
2 4 6 8 10 12 14 16 18 20

t/min

A Z AW HER W B. DHS AR 3R 1 ;1.
E1 =Z=HFERER DHS EIRK HPLC

2.3.2 pRifEMZLSIES KA AR DHS 10 mg & T
100 mL &2 b, T FH Pt fife O e 22 20 B, #2540, 15
DHS fifi 86 o A5 %5 ik B2 B 2 W H WP B3 20 7 B,
it i 3 R e i 43 4 0.2,0.5,1.0,2. 0,5.0,10.0,
20.0 mg-L™'ff) DHS R AW, 4% 2.3.1 Wi | (4%
S5 2, LU T R O AR B, T o v R O R AR A
B A FE Y =14 001C-656.93 (R* =0.999 9) , &
PEVEFE 0.2 ~20 mg-L™',

2.3.3 HEHRERE R % FREUGE & DHS, S I
W 3 AR R (0.5,5,20 mg- L") Y DHS 3%
W, % 2. 3.1 TR g A2 e R AR, T 1 d
WHE S IE 3 W, T8 H A% 5 B ot & Tk R B
3AEENL B I E 1R ELE E 3 d,iHE H A
HE, SR B8 H N MHBEK®REW
RSD # <3.0% ,

2.3.4  [ICRIAE B 20303 TR 45 R E 1
DHS W, 43 909% 2. 3. 1 300 F (838 55000 5 5 v, 3
= N SONE L INI= 5 T = g 3 = e £ L G o 71| B
(101.2+1.7)% ,(98.3 £2.1)% ,(99.2 +1.3) % ,
A R I 225K

2.3.5 fRoEtERE  FREGE &5 DHS, 7S 1 g
LA, T 37 CHEIR /KIS E 3 h, 4301 0,3
h BURE 1 mL % 1.5 mL Z.055 T, B 8.0 (12 000
remin ') 5 min, BF L 3% 2. 301 300 F (3% A& 0F
Mg 83 h JF R R 2P Ik (101.57 £1.1) %,
B0 h BRSO, AT BRI K A B A 5 Kk BB, R



VR, 45« 0 S K I T Y ik TR e DR BT AR i 0 o 1 4%

DHS 7£ 37 “CE /K& e M R AT

2.4 DHS FMERMMNE Bt &) DHS 3t 4 4y,
SEOIN 2 L&A pH 7. 4 BEFR R 2 v 10 mL,
A 30 min, 435 F 20,37 CRBIRG TR 24
ho 20 °CHiR 3% FE & BT L 08 RS 25 B8 BUIE TR 1
mL, FHBEE R E 5 mL, #% 2.3.1 T F 3% &40
SE 337 CHR G FE G $a i (U8 28 0 BT 40 C R
W), H A E R B AR, TS DHS W i 4 K
0.46,1.23 mg-L™", K W] DHS ¥ fif i R A%, b 3
T, 5 ik s A 386 K, TR W A0 P 3 56 v R 1 A B
HOImA R % 5

2.5 fpREY RO R BUAE PR KIS VR T
Mz E /g 3 BE( .=l a4 10
em) | FH 3% 55 M o 2 B2 B0 MR, 0 00 8 F 50 mL
DHS WG rh, F 37 CKBHRS , /0% F 0,1,
2,3 h Rt 1 mL % 1.5 mL B .04, 12 000 -
min "' B0 10 min, B, 20301 TR (3 &
PR e 25 E 2, RS BT 3 h 5,
DHS 5% B4 Joi 5k 4380 > 95% , 47 KB/ g BE X 245
Wy IR TC ) B B, R T3 DHS I
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2 PREEYIRIRMX DHS & 20 E i % m

2.6 KREZEERBWIGLE  BEEE 12 h B RR,
F O AROK , # K B B T 56 AR e T g — e
2% IR L0 RO [ o WY IE T D) T IR 2
Sem,pEE W . =B . BHAA2 10 em, +
eI EHAT] 1 em A TF 4G ;25 I BEES HAT] 15 em AbTF
WP A BE B S W AT 20 em A FRUET L U 4T e
37 CAMIKEREAME BB ENEYE
e, TR D) AR S L. A DI NGBS A S I )
B0 IS T4 E L T K-RORT pivE 30 min,
A5 11 A2 D A R K Vi ) O R B 25 R T AR KT
AR . BUHIAE 37 °C &4 DHS B 5 1§ 3 100
mL, LA 5 mLemin " § 3 S AE FR 10 min, HEBR B P9 <
WK T % 2.5 mLemin ' FFI IR, MO B
ZIIF 1ty , B 30 min BURE 2 mL I 57 B RR i 45 & 1

137 CHEHBIEHR R . TEHRWE AL 0.22 um f
FLUBTEVE 2, BUZE UE R 0.5 mL, K 2 A 2 mL
B 2,301 TF A5 45 /Il E DHS & &, 4% 2.2
TN J7 2 A M £ 3 £ o AR 8 M 40 o VR R TSR
PR VR BRI 25 My W i R AR i SOk 7 kY DHS
A8 W 25 W B Il g i B ] IR R (n =3,
xxs) R (17.81 £6.37)% , (8.41 £2.43)% ,
(12.95 +5.06) % , W Wi 8 5% £ (K, ) KR h
(0.176 + 0.069 ), (0.089 = 0.053), (0.158 =
0.058) h™'. B4/ #r 45 SPSS 12. 0 %k 4 k47 2 ]
PRI LA, 45 R W) DHS 76+ 48115, = %, W s
B Wk, B DHS 78+ 48 W 19 K, A1 i R 34 8
FERTAEM (P <0.05) {0 5 [0 i 48 [t TG W 2% M 2
5t (P>0.05) , ik #7522 A [\ o & W 2 25 W) 78 1
AR I W B o
2.7 WA IR R e G DHS T
e BE 4y h 5.0,7.5,10.0 mg- L™ 1 B 0 36 0, i
2.6 T T J7 ik KB T A8 M B 0 B WU R AE R AT
e, 455 DHS 7 45 I iy K, 4350 (0. 171 =
0.077),(0.169 £0.052),(0.183 £0.055) h ' K,
TG E R HEW 5.0 ~10.0 mg-L ™"y DSH 7£ -}
A8 M s T LA B B o T
3 itig

Foi 1 B B A IR £, Tween-80 45 1 5 5|
X DHS B 385 %5 5, & I Tween-80 X%} DHS H. G %
IR RO, BN T W R 25 W AE /D
i 1 W ST PR F R SR P A A g 70 B 9 A A S
Tia) JEE O, A AR 59 B R L S b S R i 3 Y A B
W, HERAER R 5 AT BOR U T 5 (HAE (R
1ei) Ji R i 1k 06 200 2L A — S B 1 1K 5 3 ) DA R
UEAE SR A /N0 AR SO SR R BRUTE 1K 1 1 R
HE WAL AL, 8 & 4 DHS B &g ik JE7E 5.0 ~
10.0 mg-L ™"}, DHS 7& + 45 i /9 W Wi L 9t 3h
PHCH &, B2 — 28 J) = R 1k, $2 75 DHS i
I TF A N 2 R R 38 s B, OF O R R
G151 I T S A iy e = ) 7 v e BN =1 N D
AW R EE

[ &% 3Tk ]

(1] 3kPhakEIRG, sk G, K RE RS EE LS Y
[J]. 252 51 RWF5T ,2011,19(1) :40.

[2] EFHERE,NEH T K, E. K CH) =2 AR R
AR IE L], E B 25 = i oy 44 7, 2010, 37
(3).187.

- 167 -



5519 44 24 1) rf [ S2 6 7 ) 2 de 7 Vol. 19 ,No. 24
2013 4F 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2013

SR BCRE 4 B B R R A i 254K 30 T 52 0 #r

R E L E R, m Ak, s, R
(R ARE F I F B, A 610083)

[FE] By HPLC [F]E 0 4 B IR % R H A RTS8 55 0% 100 265 R 3, R 0T 0 S FH 003 3% b 3 D L 43 78 K
RN 25 E) T =R AE . F5iE R ] HPLC [W) B I 2 4R 2 2 R 1 A R X & i, LB IR E A AR, s A 2 (A) -
0. 1% W (B) B EEPEHE (0 ~ 10 min, 10% ~20% A ;10 ~35 min,20% ~35% A;35 ~40 min,35% A ;40 ~40.5 min,35% ~ 10%
A;540.5 ~55 min,10% A) , G JE R 2 FAER T A 35 57 1 R ES AR 3R Ay A 0 gk 1< 43 3 Oy 328,328 ,277,249 nm, 5 R« 4 I R FlE
BEd A 76 0.2 ~20 mg-L™" FEEHLE2.0~300 mg- L' 2P R B AF(r>0.999 4) 5 H P F1H 8K 25 B 1Y RSD ¥ < 13.6% ,
ARG TR 3 AN SR VAR R Y ik Il R A 88.3% ~109.3% LR ) > 80.8% o LRIEER EFMERTT A MBS E
FHHESE AUC, 4K (8.406 £1.175),(9. 696 +2.349) | (145,35 £22.02) mg-h-L™";MRT, KK # (0.619 +0.105) ,
(0.634 +0.115),(0.456 +0.068) h;t,,, 45> (0.532 £0.064),(0.732 £0.357),(0.542 +0.175) h; Vz 4351 J7 (0.384 +
0.050),(0.673 £0.422),(0.324 £0.072) L-kg™';CL, 4514 (0.504 £0.067),(0.634 +0.150),(0.426 +0.066) L-h~"-
kg ™' o BEYR T A R AL R ERG S A TR B P A R R L SRR A R I R S R T A AT 2 AR B
TS

[R@R] BOREME; SR, ST A; BEE; SRORMAEGE; M2 E; 253 )%
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