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Abstract: The multi-component pharmacokinetic of traditional Chinese medicine (TCM)
is vital to clarify the theory and mechanism of TCM. Based on information of absorp-
tion, distribution, metabolism, and excretion dynamic changes for active components of
TCM in vivo, the material basis for the safety and efficacy can be elucidated via combi-
nation with pharmacodynamics. However, due to the complexity and diversity of TCM
components, and their complicated and unclear interactions with biological system,
there are many bottleneck problems for the multi-component pharmacokinetics of TCM,
such as the numerous chemical composition and diverse metabolic reaction make it diffi-
cult to identify their structures and interpret metabolic pathway in vivo; and unclear
active components, low concentrations of target components in biological samples,
endogenous interferences from matrix and lack of authentic standards bring difficulties
to establish qualitative and quantitative methods. In recent years, the pretreatment
methods for biological samples have been well developed. The separation and extraction

efficiency for multi-component of TCM in wivo and in vitro have been significantly
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improved using various high-throughput, fast and automated pretreatment techniques.
The development of chromatography and mass spectrometry promotes the rapid compre-
hensive and accurate discovery and quantification for multi-component of TCM. Novel
analytical methods such as mass spectrometry imaging were used to provide new strate-
gies for multi-component pharmacokinetics of TCM. In this paper, the development and
application of analytical techniques for multi-component pharmacokinetic of TCM in the
past 10 years were summarized, and a brief perspective was discussed. Firstly, the pre-
treatment of biological sample was introduced, the advantages and disadvantages of
some usual sample pretreatment methods were compared such as protein precipitation
and liquid-liquid extraction, solid phase extraction, microextraction, microdialysis. The
applications of these different pretreatment techniques in the pharmacokinetics research
of TCM were interviewed. Then, the principles and developments of different chroma-
tographic techniques including high performance liquid chromatography and gas chroma-
tography used in multi-component pharmacokinetic of TCM were introduced. Finally,
the mass spectrometry ionization techniques were summarized and discussed including
electrospray ionization and atmospheric pressure chemical ionization for liquid chroma-

tography, electron impact and chemical ionization for gas chromatography, desorption
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electrospray ionization, direct analysis in real time, mass spectrometry imaging.

Key words: traditional Chinese medicine ( TCM); multi-component pharmacokinetic;

pretreatment; chromatography; mass spectrometry
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Table 1 Stabilizers for unstable components in biological samples

- % SEHgR T e 5 AR 2:7% 30k
Unstable component Structure type Stabilizer Sample type Reference
W R AT BN U MR KRR R 2 AL [3-4]
EHFR TR E GRS L A3 PR [5]

7NN B2 AR B AL R PN NI (6]

FHB R A T iR 2 PO MR KR 3  fi 26 21 [7-8]

FHEY AR Bk 3% 7 R T B 2K ERZNIN 13 PN NI [8-9]
BRTR M R 2 R K BRI [10]

BE TR MR LM BT By R 2 L TR 2 R NN [11]
2T P ik il ¢ L PN [12]

HEFH R P i il 2 R NN [13]
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precipitation, PPT) & H F & 24 ¥k B 45 i 19 2E
WIREAS  HLAG B0 ) B U A RO 3 S R
B TSR R A AL B A
U R HE I - H B SR AE W AN TR A LT
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Fig. 1 Schematic diagram of microdialysis technique
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T IR A w P A R R PR RE AR E
R E B 4 R AR 1 5 AT R A 2 ) T
FRAERE E (A NIST Fl Wiley $¥fs 17 45 al 446
K. HAT M EE TEWNBER T Lidbs
Pobm v L AR R MR Ry T A2 o Al A S
AR R R ME T 5 . Lan 2509 5% B AH (0355
TGS G NIST 14 b % R PR R AE 1T FA
2ypF 40 BhiE Kl LY 5 R A AR A G 5
BTORIET 5 At 30 #HEIEOR 2581 19 X
BT o SO -5 5K R R T
I3 AT T2 A W RE R TR R R PR 8 . I Fan
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Fig.2 Schematic diagram

of MALDI mass spectrometry imaging

2.2.2 Ui drde ROBUBBCH LRl K
RS 2 43 BT g 1 A )0 5T 35 AR AT R 4 A 4
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