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B( 110736- mm X 150 mm 5 wm) ( Welch Materials Inc
201035) ; ( ) ; A B ( 02% ) C
1242-200001) ; ( Fisher Scientific 1; I mL * min"; 30
110939) ; ( Fisher Scientific C; 10 pLo
100606) ; (
) . 1
2 Table 1 ~ Gradient conditions of samples
2.1 1 mg 10 A B C
mL / min % ( 0.2% ) /% 1%
0.1g+L" - B. 0.00 20 60 20
" mew w I
10 mg * L~ . 4.51 20 60 20
) 7.00 20 60 20
IL,
100 50 20 10 5 1pgeL"! B : (ESI); !
1000 500 200 100 50 10 pg e+ L~ (GSIN,) 344.75 Pa 2(GS2 N,)
1000 500 200 100 379. 225 Pa; (N,) 137.9 Pa;
50 10 pg L. ( N,) Medium; 580 C;
2.3 Iy
. N B;
-4 500 V 5500 V;
(00) oc s, (MRM) 1~2
QC 15% . / I
I, o .
QC 520 80 pg * L' B QC (DP) . ( CE) g 2,
50 200 800 pg * L~ QC
50 200 800 pg + L'+ 2
2.4 6 Table 2 Experimental conditions of electrospray tandem mass
spectrometry
24 h 10 cm x 15 e¢m 0h
15 g k! m/z DP/V  CE/eV  ty/min
Iy 2953-249.2Y 65 30 5.55
295. 3-5206. 0 44
8 h 2040 min 1 2 4 8 12 24 48 h o B 717.0-321.2" -35 -45 3.02
717.0-519.0 -20
St s o momn w o w
mL -20 C o )
2.5 : 100 '
wl 100 pL(10 pg = 2.7 m,. B
L' ) 100wl 1
min 10 min( 15 000 r * min ") 1.00 5.00 10.00 20.00 50.00 100 pg
10 uL o «L7';10 50 100 200 500 1 000 pg * L™" 10
2.6 o 50 100 200 500 1 000 pg* L™'. I,-
o Ultimate XB-C 4 (4.6 B (QC)
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1 o 3.4 5.
3.2 3.5 Winnonlin
Y o, =0.034X +0.024 R* =0.999; Y = 6o I, B,
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Fig. 2 Standard curves of tanshinone I[ ,

3 o, B.
(x+s n=6)
Table 3  Extraction recovery of tanshinone [[ ,

B and paeoniflor in rabbit plasma (x +s n =6)

salvianolic acid

salvianolic acid B and paeoniflor

5 M, B.

Table 5 salvianolic acid

Inter-day precision of tanshinone I[ ,

B and paeoniflor in rabbit plasma

/g L7 I % RSD/% (n=5)
I, 5 102 0. 11 4.4 /g L7 /pg+L-" RSD/ %
20 95.2 £0.39 6.5 I, 5 5.0 0.42
80 92.5 +0. 30 9.1 20 20.0 3.2
B 50 91.5 £0.04 5.3 80 80. 0 1.8
200 84.8 +0.21 1.2 B 50 50.1 11
800 99.4 +0. 33 1.1 200 200.0 0. 60
50 92.3 +£0.49 10 800 799.0 2.5
200 92.5 £1.69 7.3 50 54.0 14
800 103 +1.59 0. 60 200 205. 6 7.7
800 888.3 9.5
4 I, B.
(x+s n=6) s
Table 4 Method recovery of tanshinone Il ,  salvianolic acid B
and paeoniflor in rabbit plasma( x +s n =6) R
Iug* L7 /pg e L7! /%
I, 5 5.00 +0. 00 100. 1
20 19.99 £0.01 99. 94 o
80 79.99 £0.02 99. 98
B 50 50. 05 £0. 08 100. 1
LC-MS/MS
200 200. 37 £0. 09 100. 2
800 801.73 £1.41 100. 2
50 56.40 +3. 54 91.67 I, B, o LC-MS/MS
200 239.5 £12.02 92.07 100 pL
800 865 +12.73 103.0 150 10 pg = L™ 7
min I,
B. o
. . Winnonlin
° I, B
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6 I, B (x+s n=5)
Table 6 Pharmacokinetic parameters of tanshinone Il , salvianolic acid B and paeoniflor in rabbit plasma( x £s n =5)
I, B
Lambda_z/ * h~! 0.12 £0. 05 0.22 £0.12 0.07 £0. 02
HL_Lambda_z/h 9.70 £6.73 10. 48 +8. 86 9.34+£1.92
AUC, /h s ug* L7! 120. 84 +84. 14 2 779.12 +1 235. 40 5841.21 +2 186. 84
Cpo/pg s L7 20.85 +12. 68 636. 25 +386. 91 787. 80 +395. 64
Thax 'h 0.49 £0.28 0.44 +0.27 0.46 £0. 30
CL_F_obs/L *h~! 662.55 +502.77 126. 690 +52. 50 23.69 +12.37
MRT,,, /h 11.82 +£1.85 11.30 £1.91 7.39 £1.50
Rsq 0.89 £0.09 0.93 £0.07 0.94 £0.07
: Lambda_z. ; HL_Lambda_z. ; CL. ; MRT. 7 Chax-
Y - ; AUC. ; Rsq.
n , AIC R
s %] I, B. o
¥ - B.
- - e —— LC-MS/MS
m 3
B3 g olaNaARISEI, 2-ithdk(n=6) o
Fig. 3 AUC of tanshinone [l , after the treatment of refined bol-
ted cataplasm(n =6) 1 7.
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(636.25 +386.91)
T (0.49 +0.28)
he

(787.80 +395.64) pg + L'
(0.44 £0.27) (0.46 +0.30)
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Pharmacokinetic study on three main ingredients of
refined coronary cataplasm

HOU Rui WANG Lan®> DU Mao-bo’ LIANG Ri=xin®® LIU Shuzhi’® WANG Yandi’ ZHANG Jian-yong’
(1. Capital Medical University Beijing 100069 China;
2. Institute of Chinese Materia Medica China Academy of Chinese Medical Sciences Beijing 100700 China)

Abstract  Objective: To establish a LC-MS/MS method for determining the concentration of tanshinone I, salvianolic acid
B and paeoniflorin of refined coronary cataplasm in rabbit plasma in order to determine the concentration of the three main ingredients
in blood after transdermal administration and calculate their pharmacokinetic parameters. Method: Rabbits were given refined coronary
cataplasm on the basis of 15 g * kg ™' by transdermal administration to detect the plasma concentration of the three main ingredients
using LC-MS/MS. Winnonlin software was used to calculate their major pharmacokinetic parameters. Result: Tanshinone II , salvi-
anolic acid B and paeoniflorin showed good linearity ( r >0.999) at 1400 504 000 10- 000 g * L' respectively in plasma with
average recovery rate of 96.57% 91.90% 95.93% respectively. The RSD within day were less than 15%. After transdermal ad-
ministration of refined coronary cataplasm in rabbits the main pharmacokinetic parameters of tanshinone Il , salvianolic acid B or pae—
oniflorin were as follows: €, (20.85 +12.68) (636.25 +386.91) (787.80 +395.64) pg =+ L™"; T, (0.49 £0.28) (0.44 =
0.27) (0.46 £0.30) h. Conclusion: The LC-MS/MS method is highly selective and sensitive to determine the concentration of sam—
ples in rabbit plasma. The pharmacokinetic characteristics of tanshinone I , salvianolic acid B and paeoniflorin are suitable to assess
the percutaneous absorption of refined coronary cataplasm.

Key words  refined coronary cataplasm; tanshinone II ,; salvianolic acid B; paeoniflorin; pharmacokinetic; LC-MS/MS
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