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Prescription compatibility effect on the major components absorption
in Danshen extract and their identification
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Abstract: An improved everted gut sac method was applied to the study of prescription compatibility effect

on the major components in Danshen extracts. With the separation and detection by HPLC-ECD, 5 major peaks

could be detected in intestinal absorbed solution after prescription administration. Following the identification

by HPLC-MS/MS, peak 2, 3, 4, and 5 were rosmaric acid, lithospermic acid, salvianolic acid B, and salvianolic

acid A, respectively, which also confirmed with reference standards of those components. Through paralleling

substance identification, peak 2, 3, 4, and 5 could be found as the major components in Danshen extracts, except

Salvianolic acid E which is undetectable in intestinal solution. The contents of peak 2, 3, and 4 did not

show difference before and after compatible prescription administrated, where the peak 5 had a significant

increase in the same process. Those results revealed that peak 5, salvianolic acid A, might lead to an increasing

pharmacological effect after prescription compatibility.

Key words: combination; Salvia miltiorrhiza; everted gut sac; LC-MS/MS

P2 A5 R R R B Y FT2Z (Salvia miltior-
rhiza Bge.) TR ARZE, 18T (MARAREL)
AIETEASE, V0. I, HAS AL . M4k
I TE D MEED . PFS e G 2k U7 v Y AR

WeAs H 3 2010-04-10.

SER I H [ Kb BE 254 FLUR POB B BV UE  (06-07ZP49); [H 2K H R
Bl RS A B  (30830118); +— HRHEE KL I
(200972X09502-006).

*Jl HAE# Tel / Fax: 86-10-62874049, E-mail: liujx0324@sina.com

D, AEBUARH PR M PR S B R PF 25 Rk A PR AR =
52y, (EARZ ATy iRy I ol 224, EE = il
VES e PES A RIS AL DAL, FEIR R 3
M OgE . Bk o XEE

AT R RIS 5 A S P2
ATCH] = AT OB AL, BAT 2 S UL 598477
RIS PPy S (77 S S -9 5 IS R =AW 141 NIV NI 197
BRI TRV Lo o T ST A 24 B 2 A 1 i 24 B2 AT



M Iy BTN TS PR R PR M IR R W B S PERIT T + 1291 *

TS BT AL 4 25 I 2 8 EAR TP S 45 25 1 24
R, AR =TT s AR B TS, A
153 FHBY R B 111 AUC {HAERC AL 4 245 ) 40 48 2% A,
D, A SO K BB 2 A B W AN TR AL )
S5 P R AR, 22N ROSOA T R
T 2 2 SR AR DAL, 9 X o S W o AT E T
B, A oA AR A SR AR R T
W2 e I AL IS B i o

MR 5%
HEFRF SRR B (salvianolic acid B, SAB)

oXof S g 1 v 6 24 A ) AR S T, G 111562-
200403; EEERXF IS (lithospermic acid, LA) Flik
IEFFRX S (rosmaric acid, RA) )0 H KidE— )7
BHEA R AR, 4ifE KT 98%; FHYER A X
(salvianolic acid A, SAA) HASELRJFIRML, 4ifF K
T 95%; AZREAF FFS BmR A R S
b ] o s R 2 B TG A P e 2 2 s AR AR, S AR IR
>4 040801, 050816 H1 060927,

Mg A& A VI AL LW E AT, H
Wrsg s G-250 Wy B 3L LY TRA R AR, Tissue
Culture 199 }7F%E (Invitrogen Corporation) 4 H b
HEMADREARAR, FiR. Tl 5. B
IR — A o (it al, 42 3% HEE Fisher 2
H] AT T.BAKER 2 w5 /K ARG IS H 4l K, A
DR i SR AT R 2 ) AR A 0 3 2 i 4 43 A
ali

I ENY Wistar KR, HEE, AR (220 +
20) g, " E B 2E R B SR ORI, 1T
IE5 SCXY (%) 2004-0001.

RIS EE 1A Shimadzu LC-10A {804
WAL, B ESA Coulochem 5100 Hi ik 2% 4 i 2%
(ESA Model 5011 analytical cell); GI2 Mt %5 70 #r
1%, £ Alisei A #]; 3EE Agilent 1200 =30 AH A
WA 2245 AP 4000 Q-TRAP 7 = T PUMZ AT £ 1 i
WA, oA B % 51U B A Analysis 1.4.2 Hdfs 4k
IR Y, J[H Applied Biosystem 24 @; Micro 22R &
A R B0, 8 E Hettich 24 7; Biomedical
Freezer MK UKAH, H A SANYO A #l; AG-245 73Ky
RFF1 320 pH i, 92 [E Mettler Toledo 2 #]; M18780
HWAY, E[E Pierce 23 H); MS1 Minishaker ¥R &
o IKA 2 H]; 10~1 000 pL ik, Socorex 2y

Al

KRB RBEE LK NS LR AR
SOTH, WAAREmIER, H TC199 B4 il id
IR A 0.250 A1 1.125 mgrmL ™ (AW (W2
SHMASRBG R, 330 025 mgmL™"), £
H.

PAENGIEMEE LRGN K R
HMTEPIEATRIE Y . BUR IR KR, SR AR AE, M
BT TLL R 15 em FFER 1) N EGHR BN, AR
IKFEVE G R 25 TC199 Kigmiirh, 3 28 g 2 i 1) i
105 K M4, A4y i 4.5 em AR A TG EE, NS A
AN TC199 ¥ 0.8 mL, AMIUANA 245 425 I 24 1)
TC199 B5FRILHM, T 37 CHPH K (60 cycle/min)
R E, FEARREE A (30. 60, 90 F1 120 min) HY
F£ 200 pL, 4 “C = B0 5 ArI o 55 fm— AN ) AU
R, N S W DA T B A I
FEAN I A) TSR AT 3 I

BSEBMEENET £

g & ik AN L E Agilent ZORBAX
SB-C18 f (150 mm x 4.6 mm ID, 5 um), WsIMHN
20% & -0.1% 1 IR 7K, SERE P i, WA 0.8
mL-min”', ¥4 30 C.

FUE A& BT WU R IS) 4.5 kv, HNS
1A GS1 Jy 448.18 kPa, J NSk GS2 2y 310.28 kPa,
AR 137.9 kPa, fili4E < (CAD) High, ¥ A
700 C; Rl A FUEFARI; X T AR SR
Y e M, K Q3 MS-IDA-EPI-EPI 14 7
i, KO/ R Q3 MS-MRM J5 X, Tl i £ iy
1) () e BT Fifer L (m/z) fRAT 4k A5 1 &5
¥,

BERKK DDA ZE KH HPLC HfL2=E
WS EATRE Ao HT: B4 h Agilent ZORBAX SB-
C18 # (150 mm x 4.6 mm ID, 5 um), JMzIAHHK 50
mmol-L™" iR S 4h- 25 (79.5 1 20.5), Z5REYE
B, VN 1 mL-min~', BHE: 300 mV, ALK
30 C.

AR DX 2P T BE BT RO
WS TR (A [ AN ), DRI AN R DA T B2 0 52 1) 25 )
WREEA T E W I AR . 2% 18 BRSNSk
AR N R A, IR B TR mRShEA SRR
A Mgt RE, HILASCRIT G E A EHATR
1E, DA BRAN [ i 3R /N i 4 R 1 22 57t o ok



© 1292 - Zj2E 244 Acta Pharmaceutica Sinica 2010, 45 (10): 1290-1295

TA AR GGG D ol 22 s, F S i A
SRR R EE R W FFR: Q= (CV + Mow)/
Mpro, 2N Qi A it 1 BRSO &, C AR
IS Z0 1 W2 IRE, V RI N AR RR, Moy i 2K
b T S E s Chi 0.5 h i, BIEE 1K
HUFEI Moy A 0), My R iZBUZER B 5 5.

T PHR IR B, J8 3 5 5 2 500 i FE ik
1T B0, Bk Al ngmg ' protien, F#nbizg
v K R R I Be R IS PR B (1) &, AT HoAth 3 Bk
gy, BN AR LT 8 B o i, ds 47k
peak area/mg protein, 7 /~HEE=E 0 K R TESE [ 0 DL
IS ZAE Y IR & SEIR S A “x+s” &
7, ORI AR 45 2507 T Wi A IS 20 e
JIZE R

HR
1 ASRBMEERSERIINESES T

BUE &S SR AT A e v o, il
VR A R A, A AR AL S P A I ] AR
USRS B ey (B 1), T 4000 Q | IDA J7
KHAT AT, S5 RER, BEFRE LSRR
Y3t 5 AN OEIE (9l 444 Peak A~E).

2.0e8
1.8¢8
1.6e8
2 14e8
£ 1.2es
8

E 108
8.0¢7
6.0¢7

Peak A
4.0¢7

I\ SN
2.0e7
0

2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38
tr/ Min
Figure 1  Total ion chromatogram of Danshen extraction

(negative mode). Peaks A: Rosmaric acid, RA; B: Lithospermic
acid, LA; C: Salvianolic acid B, SAB; D: Salvianolic acid E,
SAE; E: Salvianolic acid A, SAA
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Figure 2 ESI-Mass spectrum of different compound in Danshen

substance (A’, B’, C’,and E’). A, A’: RA;B,B’: LA;C, C’: SAB; D: SAE; E, E’: SAA
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Figure 3 HPLC-ECD chromatogram of Danshen extraction.
Peaks 1: Unknown; 2: RA; 3: LA; 4: SAB; 5: SAA
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Table 1 Accumulative absorption of different peaks at different times. n =3, x+s. P < 0.05, P < 0.01 vs Danshen group.
SSTG group is composed by the extraction of Danshen, Ginseng and Yuanhu

Peak area/mg

Sample Time/h Peak 4 (SAB)/ng'mg"
Peak 2 (RA) Peak 3 (LA) Peak 5 (SAA)
Danshen 0.5 33.62 +12.13 10.22 +9.33 73142235 16.79 + 12.30
1.0 70.14 + 15.02 21.82 +3.91 15.30 £ 5.62 37.16 +7.43
15 117.82 +58.2 36.51 £9.21 2432 + 8.03 59.91 + 10.89
2.0 146.18 + 47.71 67.13 + 14.03 45.93 +9.96 108.48 + 8.13
SSTG 0.5 27.29 +7.63 9.58 +2.54 9.86 +2.27 11.56 + 1.83
1.0 4536 +11.23" 25.46 + 7.85 36.79 + 6.99 30.50 £9.13
1.5 112.15 + 30.61 51.22 +20.40 83.35+24.94™ 59.58 +25.35
2.0 163.82+7.31 85.31 £22.73 128.64 + 34.82" 104.74 + 19.78
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