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Fig. 1 The chemical structure of tanshinone 1A and sodium tanshinone 1A sulfonate
1A -B- HPCD
IIA-HPCD 81 HPCD
o A
ITA
ITA
ITA
1
HITACHI Hitachi RM6240BD
Kromasi 150 mmx4.6 mm SpIm Phenomenex TGL-168
TGL-168 FDU-1100 Eyela WHS861
ITA ITA
0.9%
SD 200 250g [ SCXK( )?2003-008 1]
2
2.1
2.1.1
ITA Kromasil C;g 150 mmx*4.6 mm, 5 um - 75:25
[o-12] 1.0 mLemin™' 269 nm 37 20 uL 2
ITA 9.418 6.872 min
ITA Kromasil Cig 150 mmx4.6 mm, 5 um -pH4.8
55:45 31 1.0 mLemin™' 269 nm 37
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A Blank plasma; B Blank plasma added with Tan IIA standard solution and internal standard solution; C Plasma sample
obtained from one rat  1- Internal standard ; 2- Tan ITA

Fig.2 HPLC chromatograms of Tan 1A in different plasma samples
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A Blank plasma; B Blank plasma added with STS standard solution and internal standard solution;
C Plasma sample obtained from one rat  1- Internal standard ; 2- STS

Fig.3 HPLC chromatograms of STS in different plasma samples

2.1.2
A 200 uL (120 mg-L™!
)20 pL 400 pL 3min 10 000 rmin” 15 min 20 pL
[10-12]
A 200 pL 104.0 mg'L™"
20 uL 400 pL 3min 10 000 rmin’ 15 min
20 uL [13-15]
2.1.3

ITA ITA 104.0 mg 100 mL
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1.04 gL 1.04 2.08 520 10.40
20.80 52.00 104.00 208.00  520.00 mg-L" 200 pL
Tan [TA 20 uL 0.104 0.208
0.520 1.040 2.080 5.200 10.400 20.800  52.000 mg-L’ 120 mg'L™"!
20 uL “€2.1.277 20 uL
Tan ITA (Ay/A4;) A p (mg'L™h
p=06.16 A/A; - 0.031 5 (r = 0.998 2) 0.104 52.0 mg'L"
1A (Ay/A;) 1A p (mg'L™")
ITA STS 103.0 mg 100 mL
1.030 gL 2.06 5.15 10.30 20.60
51.50 103.00 206.00 515.00 mg-L" 200 uL
Tan ITA-SO;Na 20 uL 0.206 0.515 1.030
2.060 5.150 10.300 20.600 51.500 mg-L”! 104.0 mg-L"
20 pL “2.1.2” 20 uL STS
(As/4;)  STS p (mgL™) p=
9.60 A/A; + 0.0147 (r = 0.998 0) 0.206 51.500 mg'L" STS
(Ay/A4;) STS p/ mgL"
2.1.4
3 20 pL 6
3d 6
6 1 2
Table 1 Recovery and precision of Tan I1A from plasma (n = 6)
Recovery/% Pprecision/(mg'L™)
Sample pl(mgL™")
Analytical Absolute Intra-day Inter-day
Tan ITA 0.104 97.7+£2.5 92.0+24 0.105 = 0.005 0.105+ 0.005
Tan ITA 2.080 99.4+2.4 924+1.5 2.097 £0.034 2.084 £ 0.052
Tan ITA 52.000 1003 +£2.0 923+£1.9 52.030 + 1.805 51.820+£2.138
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Table 2 Recovery and precision of STS from plasma (n = 6)
Recovery/% pprecision/(mg'L-l)
Sample pl(mg-L™")
Analytical Absolute Intra-day Inter-day
STS 0.206 99.3+£2.6 92.6+2.0 0.207 £0.015 0.207 £0.014
STS 2.060 101.4+£2.6 96.3+2.0 2.083 +0.092 2.062 +0.076
STS 51.500 100.5+£1.8 93.7+2.6 52.120 +2.002 51.707 £ 1.961
2.1.5
200 250 g SD 10 2 5
ITA 10 rng-kg'1
1 gL ITA 5 gL’
10 mL'kg' 2 mLkg" 5 10 15 30 45 60 120 240 min 0.3 mL
10 min  4000r-min™" “€2.1.2>7 20 pL HPLC
Tan ITA STS 3
4 5

Table 3 Plasma concentration of Tan 1A and STS in 5 rats after iv. of Tan 1A complexes solution and STS injection

solution

p (gL (X %s)

t/min
Tan ITA STS
5 33.74+3.69 35.31+4.03
10 15.84+3.07 16.71£5.95
15 11.94+£1.55 12.64+£3.92
30 4.92+1.24 3.84+1.69
45 2.17+0.62 2.157+0.983
60 1.611+0.651 1.658+0.980
120 0.4882+0.1227 0.6984+0.1635
240 ND ND
ND-Not determined
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Fig.4 Time-averaged Tan I1A plasma concentration of Tan 1A complexes solution
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Fig. 5 Time-averaged STS plasma concentration of STS injection

BAPP2.0 AIC Tan ITIA
STS 1/C? 4

Table 4 Pharmacokinetic parameters of Tan I1A and STS in rats after iv. of Tan 1A complexes solution and STS

injection solution (n=5)

Parameters Tan 1A (} +5) STS (; +5)
p(A) /(mgL™") 40.810+5.347 50.170+14.520
o/ h! 3.684+0.689 2.473+0.706
11720 /Min 11.640+2.400 18.000+5.240
p(B) /(mg-L™) 6.0002.769 4.272+2.902
At 1.228+0.230 0.824+0.236
ti3 /min 34.920+7.190 54.000+15.710
K, /h! 6.479+0.753 6.795+0.92
Prmax /(Mg L) 33.740+3.693 35.310+4.029
fmax /MiN 5.000:£0.000 5.000:£0.000
V,/(mgL™" 0.044+0.006 0.040+0.011
AUC g./( mgh-L™) 9.195+1.216 9.395+2.736
{(MRT) /min 29.140+3.200 39.170+5.830
SPSS13.0 + t P<0.05
1A 1A
AUC MRT 29.14 min 39.17 min
H 11.64 min 18.00 min Ling) 34.92 min
54.00 min ITA

2.2
2.2.1
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18 6 A 7.5 mgkg’
ITA 5 mg-kg” A 2.5 mg-kg” A
5 mgkg! 10% (10 mL-kg™)
RM6240 [16-18]
0.1 mL-kg'1 5 min
08Ukg' 5s
0 15 30 60 120 300 600 s T PR PP
[7-9]
2.2.2
ST T PR PP
T PR 5 T
PR PP 5-7
5 Pit T
15 30s ITA
15 30s T 30s T STS
IIA 15 30s T IIA
STS 1A T
Table 5 Changes of T wave height (mV) (X s, n = 3)
Dose/ t/s
Group
(mgkg") 0 15 30 60 120 300 600
0.022+ 0.023+ 0.020+ 0.020+ 0.017+ 0.016+ 0.017+
Normal —
0.003 0.004° 0.004° 0.005° 0.004° 0.003° 0.003°
0.036+ 0.100+ 0.108+ 0.052+ 0.047+ 0.035+ 0.030+
Model —
0.025 0.048 0.039 0.044 0.044 0.029 0.022
0.026+ 0.073+ 0.085+ 0.039+ 0.034+ 0.042+ 0.050+
STS 5.0
0.34 0.062° 0.050? 0.026" 0.014 0.021 0.029
0.024+ 0.042+ 0.052+ 0.046+ 0.031+ 0.031+ 0.030+
Tan ITA 7.5
0.014 0.059%* 0.029%* 0.030 0.039 0.027 0.032
0.028+ 0.056+ 0.063+ 0.035+ 0.036+ 0.031+ 0.026+
Tan ITA 5.0
0.014 0.047° 0.054* 0.029* 0.102 0.139 0.032
0.028+ 0.099+ 0.071+ 0.063 + 0.051+ 0.040+ 0.030+
Tan ITA 2.5
0.020 0.044 0.053* 0.064 0.034 0.040 0.022

a- P<0.05, b-P <0.01 vs model group
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6 Pit 15s PR IIA
15s 30s 60s 120s 300s PR 1A
ITA STS 15 30 60 120
300 s PR ITA STS
ITA PR
Table 6 Changes of PR interval (ms) (X s, n = 6)
Dose/ /s
Group
(gke™ 0 15 30 60 120 300 600
1.93+ 231+ 2.69+ 1.94+ 231+ 2.19+ 224+
Normal —
1.02 0.89 1.16° 1.47° 0.97° 0.92° 0.94°
2.93+ 29.47+ 16.13+ 19.57+  24.90+ 13.84+ 11.15+
Model —
2.75 6.30 751 2.95 3.16 6.77 3.62
4.00+ 24.16+ 10.36+ 8.86:+ 6.79+ 12.09+ 10.70+
STS 5.0
1.60 34.62 2.60° 5.20° 4.29° 521 6.13
6.47+ 11.03+ 9.91+ 5.56+ 9.14+ 10.03+ 5.83+
Tan [TIA 7.5
4.54 4.06° 430%* 3.46° 429° 5.57 5.02
2.09+ 12.11+ 5.23+ 6.37+ 7.21+ 6.03+ 3.17+
Tan [IA 5.0
1.45 5.26° 3.37° 2.86" 2.18° 3.05° 5.59
6.23+ 19.20+ 16.00+ 15.67+ 13.53+ 9.40+ 7.03+
Tan ITA 2.5
436 6.54 2.05 5.87 6.30° 6.14 251
a- P<0.05,b-P<0.01 vs model group
7 15s
PP ITA 15 30 60 120s
PP ITA TA STS
15 30 60 120s PP ITA
STS ITA PP
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Table 7 Changes of PP interval (ms) (X %s, n = 6)
Dose/ /s
Group
(g'kg'l) 0 15 30 60 120 300 600
5.27+ 5.04+ 493+ 5.69+ 2.04+ 5.03+ 5.13+
Normal —
2.77 2.63 2.65° 2.78° 3.87° 2.89° 2.92°
8.92+ 108.8+ 140.15+ 158.13+ 197.02+ 121.45+ 80.75+
Model —
5.07 59.07 80.26 44.90 84.34 44.77 7.98
20.23+ 46.42+ 59.57+ 78.59+ 127.89+ 146.90+ 105.22+
STS 5.0
7.95 39.53% 16.07% 30.50% 43.67 40.38 62.33
16.23+ 3331+ 61.20+ 91.00+ 80.40+ 76.40+ 60.63+
Tan I1IA 7.5
9.22+ 55.52° 31.45% 26.48% 11.76* 8.20 26.61
12.29+ 59.57+ 7731+ 87.20+ 131.77+ 134.86+ 109.31+
Tan IIA 5.0
3.59+ 16.07° 27.86% 24.14* 107.24 91.65 76.60
19.40+ 104.80+ 105.34+ 166.63+ 130.00+ 110.66+ 95.28+
Tan I1A 2.5
15.18 66.17 26.39 46.29 95.50 52.89 29.87
a- P<0.05,b- P<0.01 vs model group
3
1TA ITA
AUC MRT
H2(a) g ITA ITA
ITA ITA
ITA
ITA ITA ITA
ITIA
ITA
ITA 1TA
ITA ITIA
ITA 1TA
ITA
4



152 7

b.
M Tan A<M STS 1A
c. A HP-3-CD
HP-3-CD Frijlind!**"!
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Tan ITA
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Pharmacokinetics and pharmacodynamics studies of Tanshinone
1A and tanshinone I1A sulfonate

SHI Yuan', LI Xiu-ying', WANG Tian-yi %, CHANG Di', ZHENG Li', WANG Si-ling'
(1 School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China; 2 School of Life

Science and Biological Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract Objective Compare the in vivo behavior and protective effect for acute myocardial ischemia of
tanshinone IIA with sodium Tanshinone IIA sulfonate injection, to evaluate the pharmacokinetics and
pharmacodynamics of two formulations. Methods Determinated the Tanshinone ITA and sodium
tanshinone IIA sulfonate concentration in rat plasma, their phamacokinetic parameters were calculated by
BAPP2.0. acute cardiac ischemia induced by pituitrin. The electrocardiogram(ECG) of acute myocardial
ischemia rats induced by pituitrin (Pit) were detected after the injection of two preparations. Results It was
found that the plasma concentration-time curves of two preparations were fit into a two-compartment
model. AUCs of two preparations had no significantly antagonized, corresponding MRTs were
29.14 and 39.17 min , #;/5) were 11.64 and 18.00 min ¢, were 34.92 and 54.00 min. These illustrated
the disposition and elimination of tanshinone IIA complex were a little quicker than sodium tanshinone ITA
sulfonate injection. Compared with control group, the changes of T wave, PR period and PP period of ECG
in tanshinone IIA high/middle groups and sodium tanshinone IIA sulfonate groups were significantly
antagonized, the above results revealed tanshinone ITA injection had a better protective effect than the
preparation of sodium tanshinone ITA sulfonate. Conclusions Tanshinone ITA injection and sodium
tanshinone IIA sulfonate injection had similar physiological disposition. For the effect of anti-myocardial
ischemia, Tanshinone IIA inclusion complex powder injection was better.

Key words pharmaceutics; tanshinone ITA injection sodium tanshinone ITA sulfonate

pharmacokinetics pharmacodynamics; evaluation



