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Evaluation of different combinations of components of Chinese
formulation Shuangshentongguan by using AUC values

LIN Li, LIU Jian-xun', ZHANG Ying, DUAN Chang-ling, LIN Cheng-ren, Fu Jian-hua
(Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing 100091, China)

Abstract: A sensitive liquid chromatography-tandem mass spectrometric (LC-MS/MS) method was applied
for the quantification of each component: tetrahydropalmatine (THP), dehydrocorydaline (DHC), salvianolic acid
B (SAB), ginsenoside Rg;, Re, Rb; and Rd in the Chinese herbal component SSTG (Shuangshentongguan) with
different combinations. The pharmacokinetic data were analyzed with WinNonlin 5.2 software. The results
showed that combination can increase the THP AUC value while the AUC values of SAB, ginsenoside Rg,
Re, Rb; and Rd were reduced. These results showed significant differences. The AUC value of ginsenoside
Rb; was increased when combined with Danshen or Yanhusuo, but reduced when combined with Danshen and

Yanhusuo. The DHC concentration in serum was too low to be determined.

Key words: Chinese herbal compound; pharmacokinetics; Shuangshentongguan; combination
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Table 1 Pharmacokinetic parameters of Rb; in rat Table 2 Pharmacokinetic parameters of Rd in rat
Parameter Ginseng G];I;iesr;if C:;;fgzsguf SSTG Parameter Ginseng G];I;iesr;if C:;;fgzsguf SSTG
ke /7! 0.0324 0.0164  0.0470 0.0453 ke /7! 0.064 8 0.0389  0.0412  0.0573
tin /h 21.383 42.165 14.760 15.316 tin /h 10.698 17.824 16.824  12.103
tmax /h 6 12 8 6 tmax /h 8 6 2 12
Conax /gL 34.307 38.292 29.073 27.603 Conax /gL 118312 11.900 13.812 20515
SE Cinax /ng'L™" 7.439 4.446 7.579 3.159 SE Cinax /ng'L™" 34.612 4574 5.075 6.184
AUCq /hopgL™! 565.197 864.858"  695.139™  540.458 AUCq /hrpgL™ 1109.103 225736 2485107 461.933"
SE AUC,/hugL™  25.639 48.690 39.770 26.430 SE AUC,/hpgL™  109.813 24.472 21.027  50.049
AUCyipe/hepgL™ 717337 1374.625  775.843  616.838 AUCqine/hrpgL™  1189.850  307.201 294204  512.335
V,/F/Lkg ' 0.875 0.902 0.558 0.728 V,/F/Lkg ! 0.058 0 0.374 0.369 0.152
CL/F/L'h kg™ 0.028 4 0.0148  0.0262 0.0330 CL/F/L'h " kg™ 0.00376  0.0146  0.0152  0.008 73
MRT, /h 17.803 17.228 17.089 17.324 MRTy /h 15.801 17.217 16.577  19.620
MRTgint /h 30.750 51.198 22.520 23.858 MRTgint /h 19.033 32.200 25227  24.130

*P <0.01 vs Ginseng AUC. SSTG: Shuangshentongguan
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Figure 1 Plasma concentration-time curves of Rg; (A), Re (B), Rb; (C), Rd (D), SAB (E) and THP (F)
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Table 3 Pharmacokinetic parameters of tetrahydropalmatine
(THP) in rat

Yanhusuo & Yanhusuo &

Parameter Yanhusuo Danshen Ginseng SSTG

ke /h™! 0.207 0.388 0.395 0.277
tia/h 3.355 1.789 1.753 2.505
timax /h 3 3 3 3

Conax /gL 336,735 780.412 771930  785.158
SE Cpax /ugL™! 34.151 69.287 37.001 46.894
AUCo/hugL™" 2589843 6838.172" 5628405 6129.921"
SE AUCy /h-ug L™ 67.989 246,511 154.077 187.097
AUCqine/hugL™ 2605040 6840855 5787.857  6144.225
V,/F/Lkg™ 0.028 4 0.00576  0.00668  0.008 99
CL/F/L'h kg™ 0.00586  0.00223  0.00264  0.002 49
MRTy /h 5.608 5.504 4.779 5.477
MRTg-ing /h 5.743 5.512 5.047 5.528

"P <0.01 vs Yanhusuo AUC

23 A ERMENFEEE B ARSBBITE LKL
RERS A 25, Hopb 3 PR B
ICFHB IR B (25N it 26 R, JeI@mp A, H
KR 2E S BA AR (P <0.01). ANFEECARNTFH
TR B 76K AR 251 ih B 1E Bros, 251033
Z W 4.

Table 4 Pharmacokinetic parameters of salvianolic acid B
(SAB) in rat

Yanhusuo  Yanhusuo

Parameter Danshen & Danshen & Ginseng SSTG
ke /h”! 0.186 0.0563  0.0819 0.215
tin /h 3.736 12.306 8.468 3.228
tmax /h 0.5 0.5 0.5 0.5
Conax /ug'L”™! 131.800 68.113 53.513 91.792
SE Cinax /ug-L”™! 24918 19.255 8.047 22.022
AUCq /h-ugL™! 383.856  195.091""  84.794™ 230.808"
SE AUC /hpgL™"  17.376 15.739 6.362 14.283
AUCqint /h-ug L™ 437236 431595  160.903  259.544
V,/F/Lkg™ 0.493 1.646 3.035 0.718
CL/F/L-h kg™ 0.0915  0.0927 0.249 0.154
MRT-t /h 3.842 4591 4293 3.992
MRT-int /h 5.496 18.379 13.717 5.394

"P < 0.01 vs Danshen AUC

24 AEEMAXT7HESHRSEAUCEMZ IS
o NS AUC [E W AR E B XS 7 Fh R 1E
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MAH T FHE R B F1 4 Tl NS 285 K1 I

Table 5 Effects of different combinations of SSTG preparation
on AUC value in rat plasma

SAB THP DHC RgyandRe Rb; Rd

Danshen - X x x x x
Yanhusuo X - ND X x x
Ginseng % x x - — _
Danshen & Yanhusuo 1 1™ ND X x x
Danshen & Ginseng 1" x x ND ™l
Yanhusuo & Ginseng X 1™ ND ND "
SSTG 1 1" ND ND 1"

P < 0.01 vs the corresponding single fraction administration;
17 AUC value was lower than that of single fraction administration;
1: AUC value was higher than that of single fraction administration;
ND: Not detected; x: Not contain this compound
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