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PYZ R JHER B 5N [A] LR B A R A I

Rk, RA%, HEA
(1. Z2MB LB KFE, T 2N 225300; 2. M EFE, LH 40 221000)

[(WE] BR:EIEMABRKR B MAS RS KE AN A E A (BSA) A MKEASARNT L, LR AHR]R B #At
ZHARMBEEASLERNZER ., FiE R UPLC W& MHHIR B IS RS, MEIAHZIE (A)-1% WS W (B) 15 B BE i
(0 ~2 min,18% A;2 ~3 min,18% ~30% A;3 ~6 min,30% A) , K4 280 nm, i M AT 5% B SHH IR B FFH SR 5 AR
MK G AR, GRS B MF SR 3 FORR MK P2 IR 2 ~200 mg- L™ B H 4B R 0.5 ~20 mg- L™,
FHER R B 75 KR IS FN BSA o (1 57 34 1fi 3% 2 1 45 5 225300y 90. 60% ,92.25% ,87. 55% ;S R AE KB LA IMLIK Kz BSA h
BT 347 1l 3 2 45 G R 4 i Dl 35.44% ,37.71% ,33.49% . 858 AR BT it vk FE A PHI R B RN PF S B AE W] —Fh 3K o i R
HERLREEZR, HH®RBE3IMNMKEOLESERASER.
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[ Abstract | Objective: By establishing UPLC method for determining binding rate between salvianolic
acid B, danshensu and rat, bovine serum albumin (BSA), human plasma proteins, to analysis difference of
plasma protein binding rate of these two components. Method: UPLC method was employed to determine contents
of salvianolic acid B and danshensu with mobile phase of acetonitrile ( A) -1% formic acid solution (B) for
gradient elution (0-2 min, 18% A; 2-3 min, 18% -30% A; 3-6 min, 30% A) and detection wavelength at
280 nm. Equilibrium dialysis method was used to investigate binding rates of salvianolic acid B and danshensu with
different plasma proteins. Result: Linear ranges of salvianolic acid B and danshensu in 3 kinds of plasma were
2-200 mg -L "', and in dialysis filtrates were 0. 5-20 mg -L.~'. Mean protein binding rates of salvianolic acid B in
rat, human plasma and BSA were 90.60% , 92.25% , 87.55% , respectively; these of danshensu were
35.44% , 37.71% , 33.49% , respectively. Conclusion: Binding rates of different concentrations of salvianolic
acid B and danshensu in the same plasma have no significant difference, but binding rates of salvianolic acid B
with 3 kinds of plasma protein are higher than danshensu.

[ Key words | salvianolic acid B; danshensu; plasma protein binding rate; equilibrium dialysis; UPLC
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J7 . MR E A A REGYENIEN N EES
Bz — 520 A 25 WA VR 90 43 A HE RO AR a6
RO YRR IR — e AR
R FH -5 35 A7 %%, ML UPLC 57 FHER R B i+ 5
RAEAS [R5 v i) B 5000 a2 O ¥, % 5 FHE R B AN
S REFR MW A E A KR EANZ [ &
FIE5 A 35, O JF JR LA oy A3 A 24 3l 2% BiF o 42 fit
2%,
1 #a

Acquity HUHE 1=5 FE AR €4 3% A (35 [ Waters 24
A]) ,M222718 43 B KV (i - Mg R - 46 1 2
W) ,5430R BYSEARTES VRO AL (72 Eppendorf
N\l ), OA-SYS A & mk X ( 3£ Organomation
Associates A H) ) , Milli-Q #Y 4fi 7K il £& & 48 ( 3£ 6 %
FIARD) . PSR XRIEF R B R B X
QO N 2 o7 I s < /N BN A= |
20110704 ,20120508 ,20120321 ) , 4= IfiL ¥ 14 & 14 ( Hi
LB RATH, 5245 738328) , IEH A H LK (RN
B 2 B B B ) L R RS 1 I S [ A M 5 2 B 3h 4
Gr, KB H - e s 8 sh ) b, B A IE 5
SCXK (/1) 2007-0005 ] , MD25 % #74% (8 ~ 14 kDa,
SEAMHARARAR ), R AR E, KR A
afi YK Bl 2 8 oK, AR 4 o A Al
2 FAEEER
2.1 AT
2.1.1 ZSEBEHWE KSE R A 8 14. 11 g,
MR A PP 2.59 o, AN 1.99 ¢, & T 1 L il
oMK TR B 20 A3 pH 7. 4 BETRZE h I -
2.1.2 JHBRR B HPIZRRVNEW | KHWE
FH IR B F1FEZ 2 A I 45 10 mg, 43 5] & T 10 mL
B, & KR BE AL 4,10,20,40,200,400 mg-
LB R BV, F T B 0T DR 5 ik 2R R 5
2.1.3 JHBR B M S RRVNEW L K HoE
FIE R B f1 S R X B 45 2.0 mg, 4351 & T
10 mLig i, 45 BGE B 2 Bl Bk 1,2,
5,10,20,50 mg-L ™' iy R AW, 1 T8 Mr SN O
B2
2.1.4 JHBEE B ISR RINERIL 5% PR € S+
MR B P22 45 5.0 mg, 2358 T 10 mL &,
25 WOE 5 FH 25 1 5 M iR B A 20,50,100 mg- L™
ROV W H TR AL G RN
2.1.5  NARIET R BRI 3 R R X R
2.0 mg & 10 mL F A, i BB A O 2 5 2 4
J 4550, 43 200 mg- L RRVA W

2.2 fiE%ff BEH C,ffi%H (2.7 mm x50 mm,
L7 wm) s CHiE (A)-1% BRI (B) B % Ut
(0 ~2 min, 18% A;2 ~3 min,18% ~30% A;3 ~
6 min,30% A ) , K % K 280 nm, #E i 30 C, i i
0.3 mLemin ", ¥R 2 wl, WK 1, 2553 8 7R F- iy
M2 B FIFFS R IETE R 4F, T4 Big T4 & , B
A R LR, 2 M 2 BT A AT
X 5 T o
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t/min

Az L B ZE ISR + % i
C.Z= BN D. 25 BT + XTI
LS5 2. WRERTIR 3. JHER B
B1 FREGRXKFABEBMFSE HPLC

2.3 ENTWORE S 0 AL EEOKE % A BOI RRE A
(NN BGE BT AMBFE 0.5 mL, & 10 mL B %€
BB RWMA pH 1 ERRIE WL 0.5 mL, NFR
W50 pL MR PR 1 mL, IR 2] 1 min, F
4000 r-min"' B0 10 min, K 12 24 WA EE S 2 5
LB ERTEASR T, M EE 0.5 mL 237, ik ig
1 min, F 13 000 r-min ' &> 10 min, B I 75 ¥,
HIEE

2.4 truEfh &2

2.4.1 FEHAW HA IS 0.5 mL, in AP
iz B FIPFS R ROV 1Ak &, Bic il i BT i ok B
5 2,4,10,20,100,200 mg- L~ ) B2 481 3% #7 P4 )
AW L 2.3 TR J i Ab 3, DLW TE FR R A A
b, L2454 JE R AR AR A mNH D fE . LR 1,
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R1 ABEBMASHEERE MRS HFIMNG P RS &

] L4 40
s PRI r n
/mg-L
FHE R B Y, =20 512C +17 851 0.999 4 2 ~200
Y, =21 198C +15 219 0.999 3 2 ~200
Y, =23 367C +13 726 0.999 8 2 ~200
Y, =25 423C + 11 772 0.999 6 0.5 ~20
&% Y, =16275C +361 793 0.999 4 2 ~200
Y, =17 475C +33 438 0.999 6 2 ~200
Y, =19 146C +36 924 0.999 8 2 ~200
Y, =22 339C +39 921 0.999 8 0.5~20

Hea HREME, b HEMEAEA;c HAMK,d Rz (B
Wil o
2.4.2 BTSN WS BT 0.5 mL, i A FF
WYL B P2 2% 2 90 v v Tk 4, IC ) 0 R A ok
S50 0.5,1,2,5,10,20 mg- L~ A#LL% HT M
RS 3 2.3 50T J7 i b BE, LW T AR R 0 Ak A Il
2 B RS AL b A I AR LR L
2.5 JrukE
2.5.1 BN SE SHNEE2.4150F
D BARAE KPR IR B AP 2 T 3 RS 1 4
590 L o) AR L F5 (1,10,50 mg- L) i vk E Y
BERAEIRE R (0 =5) % 2.3 TR 7 ik Ab B, 43 2. 2
WR kT 1 d WIESEME S W, LI GE 3 d, it
B H AT H E)AE 55 ) RSD 4 <5%
2.5.2 BWAMERE B BN 2.4.2 BUF
D7 EARAE K FEE R B RIS 5 2 13 T IR
I A 85 (0.5,5,20 mg-L~") Jo vk B (R (n =
5) 2.3 F A 2.2 F BT LA
HELEME 5 U, E 3 d, 8 H A H DR %
FEM RSD ¥ <5%
2.5.3 RECECR 4 2.4 00 F Oy B4R, B
B AR 3 A TR B A 35 T D9 ORI BT M A TR
(n=5),4% 2.3 Wi Fr b ¥, i 5 5 £ JH ik
B A 0 B0 B BB i 23 500 4 (79. 68 £2.12) %
(81.12 £3.96)% ,(80.67 +2.89)% .
2.5.4 FAsEMEELE i 2.4 TR 7R ERAE, B
B AR 3 B R B PR R B RIS S R K
FE S L 2 B IR & T AL B S5 IELRCE 4 h R - 70
CHUE 1 MR E Y T T F g A RSD 1 <
2% ,FE WAL S FE IR FACE 4 h Al -70 CicE
1 JH i s T R
2.6 SEMEMFEIE L 1 AT A L2 B BT AL
BRI, W7 AN PR B R B ORI S K Y B
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S50 1,5,10 mg-L~" $EA7 - 3 AT 80, 40 9
8,12,24,32 h Z5 i 40, #%2 2.3 Wi T Jy ik b ¥R, 4%
2.2 TR {035 2R E B AT AS N AN PR R B ORI
SRR, 45 R BR TR B S S KRBTk
- Al pof ] £ 24 b,
2.7 BN IR EEE T S TR g i 5
25 BT T 245 1) W BRE A T SRAIG L L O v
(1.0,5.0,10 mg- L") fke S Hr X P R B A I
B 4% 3 R (2,13 £ 0.56)% , (2.45 + 0.37)% ,
(3.25£0.29)% , F} 5 Z MK K HF (2.27 £0.83)% ,
(2.61 £0.72)% ,(3.41 £0.35) % . 455 W] 35 H7 fi
AEAE R I BV T AR 0 5 45 51 T 35 5% i, 2R
25 MRS 245 40 1) ) BRI B FH T 2 AN T T
2.8 PAFBNTRY K A G A A T 2
MBI EEREN 24 h, —RIr B HELILE b E
AR Y KGR ZS (3K 2 mL A B BT A%
BHTAE — 4L R LR TR T A 20 mL % 2%
M AR B w0 R A G AT A B (N Ah
VT DR R ] — 7K OV I i 4 BT AR W BE L B B 0, T
37 °CE K VA7 i B 24 b, 3B B 45 B, R
BN, MA S/ 3% =R MRIBREEERTAH
M3 A s 25 A AR BT R AR
K o TG 3R A A 2 B EGE AT A4S N AR
SELGIVRIE #(Cyy — €, ) /C oy x 100% 8 1 5 25
FZEG R, L ¢y BN MK 5k g, C,
R BN INR R, L3R 2,

iz SPSS 11.5 R xf 3% 2 i Bl i 47 43 A7
S5 R N & vk B 4 B R B R 2 AE )
— Bl K A R B 2 R PR IR
B 5 KR A 1ML AR A IR Y B A A R A
HZE R EA R EEZER SR SRR A G
EEASE DN AR S e ¥ e Gl = = R 5
BEEER,
3 it

AR S 3 VA AT 25 A UPLC I 5 AN [R) Jo dat
W T FHB R B AP 2 R AR K R AR i3 B & R
NI P EALS G R, TEEITEEE TS
I35 2 2 A S ERT HR A B AT E Ak
TR T U A ik . TP B R B
FPE S A 22 30K, Ve I T Sh AR AR M A 22 3 K,
TR VR AR Y, 47 R S HPLC, B4 A% ™ i, 43
B i (A ; UPLC H A i 37 A 5 sz il R AL L 43 7 s
[ J7 4 A 50, DUCHE 6 mind P RPRT 58 B, KR4 4 T
SR ETINIE IS 2 i
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R2 ABBRBIASKREIMHARMEFINESLEEE (v £s,n=8)

HHSEHR/ %
e Jii% 4
50 mg-L~" 100 mg-L ™' 200 mg-L ™'
Sz B KB 89.26 +0. 39 90. 89 +0.25 91.65 +0. 52
2 (L3 B 86. 67 +0.24 87.37 +0.49 88.62 0. 81
A 91.12 +0.32 92.28 0. 15 93.35 +0. 21
F&% KB 34.26 +0. 44 34.96 +0.57 37.10 +0. 69
2 L3 B 32.15 +0.76 33.36 £0. 51 34.95 +0. 31
A 36. 17 +0. 36 37.73 +0.27 39.22 0. 12
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BRI P R RGN S ENINEEA therapeutic applications of Salvia miltiorrhiza depside salt
4 I RIS , TEMLE R Rk s . &0 and its active components[ J]. Acta Pharmacol Sin,2012,
33(9).1119.
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[5] ZRf, £, R HIE, . w808 Q3% % 0 2 E e

B3z 25 oA AR HE T B 5 R I A7 iR 2 G gk 2 R 7 % 57 1 1L 2 e B R 1 45 A 2 [ )], o
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