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Abstract: Objective To establish a UPLC-MS/MS method for determining the plasma concentration of dihydrotanshinone I,
tanshinone I, cryptotanshinone, and tanshinone Il in rats, and to study the pharmacokinetics of Salvia miltiorrhiza diterpene quinones
composition (SMDQC) and its solid dispersion micro-pellets (SDMP). Methods Sprague-Dawley rats were ig administered with
SMDQC and its SDMP, respectively. Then the blood samples were obtained at different time points. Electrospray ionization (ESI)
source was applied and operated in the positive ion mode. The plasma concentration of dihydrotanshinone I, tanshinone I,
cryptotanshinone, and tanshinone 11, was then detected by UPLC-MS/MS, and the pharmcoknetic parameters were calculated by DAS
2.1.1 program. Results The RSDs of intra- and inter-day precisions of all analytes were less than 14.6%, and the average recoveries of
the four active constituents were more than 74.49%. The pharmacokinetic results showed that after ig administration of SDMP, C,.x

and AUC,._, of the four active constituents increased significantly compared with those of SMDQC. Conclusion The method has the
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high sensitivity and selectivity, and proves to be suitable for the pharmacokinetic study of SMDQC and its SDMP. The results show that

the SDMP could enhance the solubility of SMDQC to improve its absorption. The relative bioavailability of the four representative

constituents is 138%—204% of the crude drug.

Key words: Salvia miltiorrhiza diterpene quinones composition; solid dispersion micro-pellets; dihydrotanshinone I; tanshinone I;

cryptotanshinone; tanshinone II; pharmacokinetics; UPLC-MS/MS
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Table 1 MS parameters of four active constitutents and internal standard in SMDQC

ey AR MRM MBS T (niz)  HESLAUE /V O REERER /eV {REARHA] / min
EVES S 747 748.58—158.11 28 26 0.96
CESTS L 278 279.16—189.80 28 34 2.01
(SR ] 296 297.16—251.12 34 28 3.03
FF &0 1 276 277.16—177.98 32 36 3.09
FFE0 11, 294 295.16—191.00 30 42 4.96




- 854 ¢ ¢ %% Chinese Traditional and Herbal Drugs 38 44 % 25 73 201344 A

m/z 748.58—~158.11

m/z 279.16—189.80

MM%M

m/z297.16—251.12
r T T T T T T T T T T T 1

m/z277.16—177.98

B ‘rk m/z 748.58—~158.11
"L m/z 279.16—189.80

ﬂ m/z297.16—~251.12

m/z 277.16—~177.98

m/z 295.16—191.00
5

C k m/z 748.58—~158.11

2
JL m/z279.16—189.80
T r"h""‘.‘"“-*.“" " T T T T T T 1
3
,PL_ mlz 297.16—~251.12
4

mlz277.16—~177.98

m/z295.16—191.00

0 1 2 3 4 5 6
t/ min

1-whidiR 2-"EHNSW 1 3-BHNSW 4HSE1 5-HHSE L
1-clarithromycin 2-dihydrotanshinone I 3-cryptotanshinone 4-tanshinone I 5-tanshinone I
E1 XKRZTAMER A). TEMR+RRE+AR B) LZAE 1h MEHER (© PASTIEREAS R EEMSTH MRM &iEE
Fig. 1 MRM chromatograms of main constituents in SMDQC in rat blank plasma (A), blank plasma + control + internal

standard (B), and blank plasma after treatment (C)
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Table 2 Calibration curves and LOQ of four active constituents in SMDQC

W Ltk T i r VR / (ngmL ™) M / (ngmL™)
e pRE T Y=0.045 X+0.031 0.997 4 1.50~3 000.00 1.50
(PR e Y=0.049 X+0.014 0.998 7 1.50~2 993.00 1.50
FHZH 1 Y=0.027 X+0.024 0.998 3 1.49~2 987.00 1.49
FFEW 11, Y=0.058 X+0.033 0.999 1 1.51~3 013.00 1.51

R3 ASTHRASPANETELSHBEEE . BNERERERYE (n=5)

Table 3 Precisions, extraction recoveries, and matrix effects of four constituents in SMDQC (n = 5)

B K& L RSD / %
gy p/(ngmL™) PR /% N [ %
HA H If)

CESBE 1 300 45 4.1 81.76+£3.78 103.2442.38
75 6.7 7.8 78.23+5.47 98.76+1.49

7.5 9.3 11.5 75.72+8.98 101.3543.75

K +2 299 4.6 3.1 76.17+4.16 99.27+1.64
74 5.9 7.7 78.67+7.63 98.14+4.76

7.4 8.4 11.1 74.49+9.26 95.02+7.81

FHZ0 1 298 7.6 5.6 79.13+6.74 98.74+5.13
74 42 44 82.53+5.28 102.2142.09

7.4 10.8 9.5 74.8448.05 101.3441.26

FHSHATI 301 3.9 7.5 85.29+4.10 97.83+4.59
75 6.8 5.4 80.36+8.35 96.56+2.07

7.5 12.7 14.6 81.8745.53 97.39£5.79
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ZSASE 1 (D) MARMLZ (x+5,n=6)
Fig. 2 Concentration-time curves of dihydrotanshinone I (A), tanshinone I (B), cryptotanshinone (C),
and tanshinone II, (D) in SMDQC and its SDMP (x+s,n=6)
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A ZHERA S B S AL RERMGASE 1, (A). AZE1B). RBASH (O)-

*4 ASIHERASBERSHMAEBARERERAP 4N TELSHEZEAHNFSE (X+5,1=6)
Table 4 Main pharmcoknetic parameters of four main constituents in SMDQC and its SDMP (x+s,n=6)
20 b —ANIBEI el e L] FI5H 1,
JkiZ kL JkiZ A k24 A k24 WA
Conax ngmL” 26301683 483511008  7765+1453 1364013243 34804537 65271436 1268012628 2056543725
fma min 5750£27.75 4500£2049  57.50%£29.76 4250218 60.00£31.12 4750254 55002991  42.50x17.17
tin min 22699£97.19 338.62%11201 1995514727 349.12%192.71 1957311724 241.0016229  277.001£60.39 189.63+43.22
AUCy, mgmL'min  550+147 10732208 25.104.14 3725£8.92 525+110 12321262 3084£701  62.57x1031
AUCy,, mgmL'min 815+157  1131£196  2623+441 40381737 756164 13524331 31642760 6450+1168
i S CRRIRALY SR 2 L TP<<0.05
P < 0.05 vs SMDQC group
AMor I EA L, et T, XEEFTRER -/ BE XM
R R JE (1] Bk, Bk 2, 4 B, & AR

HG A2 T ISR SR, xR 2L O
PTI98 VP A BERIR T35 1 NS R .
e T e 2R, RGN Th 2 BT 2 E)
FRFAE, AT5E 2R 2 T B AT R A R R
i U ARBET AR ZST S SR A
MR NTs 1D 3 AR K AR A IR 253057
FHE, 0 JE 12 IR AL o SRR 2 By B
LB A VI B A

(2]

BB (7). chAErhEE 2%k, 2008, 23(5): 420-425.
AFLE, X0 S, TORR, 4. R TABRKI IS

TR RGN AR [1]. TPE P2y, 2012,

37(17): 2667-2671.
Hi[E 2y [S]. . 2010.

BB, SRR, RIS SR FES 2B R RN
WL [7]. THEEZy, 2005, 36(4): 304-306
WsEL, AR Tk S AL PRSI R 2EA R 1
SCHRIITST (). SRR B 5 2%05, 2012, 7(2): 93-96.



¢ %% Chinese Traditional and Herbal Drugs

FE44% FT7H 2013F4 1 - 857 -

(6]

(8]

Li X, Li X, Wang L, et al. Simultaneous determination of
danshensu, ferulic acid, cryptotanshinone and tanshinone
114 in rabbit plasma by HPLC and their pharmacokinetic
application in danxiongfang [J]. J Pharm Biomed Anal,
2007, 44(5): 1106-1112.

Song M, Hanga T J, Zhanga Z X, et al. Effects of the
coexisting diterpenoid tanshinoneson the pharmaco-
kinetics of cryptotanshinoneand tanshinone II, in rat [J].
Eur J Pharm Sci, 2007, 32(4/5): 247-253.

Hao H P, Wang G J, Li P, et al

quantification of cryptotanshinone and its activeme

Simultaneous

tabolite tanshinone II, in plasma by liquid chroma-

[10]

(1]

tography/tandem massspectrometry (LC-MS/MS) [J]. J
Pharm Biomed Anal, 2006, 40(2): 382-388.

LiJ, Wang G J, Li P, et al. Simultaneous determination of
tanshinone II, and cryptotanshinone in rat plasma by
liquid  chromatography-electrospray  ionisation-mass
spectrometry [J]. J Chromatogr B, 2005, 826(1/2): 26-30.
HSSYEL, a ), BEea, A5 BT AR A N
AL IR BT R [1]. 2%, 2012,
37(17): 2993-2996.

R, FBE, ) 2450, 2R AP RAZ
R R EFEHRE [J]. 252774k, 2009,
44(3): 270-275.



