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Emerging application and reflections of cell membrane chromatography
in the quality evaluation of traditional Chinese medicine

MA Wen-yuan® 2, XIE Yuan-yuan*', WANG Yi-ming"’, LUO Guo-an®?

(1. Department of Chemistry, Tsinghua University, Beijing 100084, China;
2. School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China )

Abstract: Cell membrane chromatography (CMC) was first proposed by Professor He in 1996. As one of
bio-affinity chromatography technique, CMC was a simple and convenient technology in the study of interactions
of active components in traditional Chinese medicines (TCMs) with membrane receptors in vitro, and screen
active components from complicated TCMs.  Recently, the CMC technology was developed rapidly, and widely
applied in the discovery of lead compounds from nature product. This review article is focused on the application
of cell membrane chromatography in the identification of active components in traditional Chinese medicine,
together with the recent development of CMC methodology. Combining with our previous works in the analysis
of the composition of complex substances, biochromatography and TLC bioautography for quality evaluation
of TCM, we proposed a new holistic quality evaluation strategy of TCM related with bioactivity, which could
be summarized as the integration of screen (screening of quality control marker by CMC), macroscopic charac-
terization (characterizing the chemical material basis by multi-dimension and multi data fingerprinting) and
microscopic description (multi-component quantification). The proposed strategy would provide a new idea for
the holistic quality evaluation of TCM in the composition and concentration of bioactive components as quality
evaluation indicators.
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Table1l Applicationsof the models of cell membrane chromatography (CMC) in screening active components from TCMs

Pharmacological effects

Models of CMC

TCMs

Cytotoxic activity Red cell/CMC

Anti-inflammatory activity

Vasodilator effect Vascular/CMC
Cardiovascular activity Myocardia/CMC
Antiplatelet activity Platelet/CMC
Protect liver Liver/CMC
Immune activity Macrophage/CMC
Hypoglycemic activity p1-ARICMC

Anti-atherosclerosis
Anti-angiogenic activity cell
Potential activity of diabetic vascular complications

Osteoplastic activity

Anti-inflammatory activity

Preventive effect against diabetic nephropathy
Antitumor activity

Mesangial cell
HepG2/CMC

Analgesic activity

White blood cell/CMC

Human umbilical vein endothelial

Human periodontal ligament/CMC
Rat peritoneal macrophage/CMC

Rat cerebral cortex/CMC

Cladonia Fallax Abbayes!*”)
Libanotis buethorimensis!*®
Atractylodis Macrocephal ae Rhizomal'
Angelicae Sinensis Radix ?”

Citri Sarcodactylis Fructus!?!
Polygonum cillinerve (Nakai) Ohwi
Uncariae Ramulus Cum Uncis!®!
Chuanxiong Rhizoma!?*

Salviae Miltiorrhizae Radix Et Rhizoma® %!
Carthami Flos!?”

Notoginseng Radix Et Rhizoma!®®
Mailuoning injection!?’

Danggui Buxue decoction®!

Yinchenhao decoction*!

Gardeniae Fructus'™3

Cordycepst™

Corydalis Decumbentis Rhizoma*!
Chuanxiong Rhizoma!™

Salviae Miltiorrhizae Radix Et Rhizoma!*®
Curcuma longa

Curcumae Longae Rhizoma!®”)

Coptidis Rhizomal*®

Atractylodis Rhizome!*”

Salviae Miltiorrhizae Radix Et Rhizomal®®
Houttuyniae Herbal*®

Ginkgo Folium(*!

Scutellariae Radix“?
Chuanxiong Rhizoma!*!
Cynanchum komarovii Al. lljinski
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Table2 Applications of the models of CMC in screening active components from TCMs

TCMs

Receptor Models of CMC
a1a Adrenoceptor 147 anAR/ICMC
a1p Adrenoceptor (4! Rat aorta/CMC

Ca* channels Rat vascular smooth musclel®® 51

VEGFR (vascular endothelial VEGFR-CMC
growth factor receptor)
EGFR (epithelial growth
factor receptor)

EGFR-CMC

Histamine H1 receptor HEK?293/H1R-CMC

IgE receptor RBL-2H3/CMC

CDA40 receptor Chromatography of CD40 highly expressed
cell membrane

1 Adrenergic receptor High expression $; adrenergic recetor/lCMC

Fibroblast growth factor HEK?293-FGFR4/CMC

receptor 4

5-HT receptor Rat striatum/CMC

TLR 4 receptor White blood cell- CMC

Sphingomyelin synthase Liver/CMC

Muscarinic receptors Mesentery

MDA-MB-231/CMC
Mouse pancregtic islet/CMC

Estrogen receptor
Sulfonylurea receptor

Caulophylli Radix*®!

Angelicae Sinensis Radix, Angelicae Dahuricae Radix, Notopterygii
Rhizoma Et Radix, Glehniae Radix, Cnidii Fructus, Schisandrae
Chinensis Fructus, Schisandrae Sphenantherae Fructus

Aconiti Kusnezoffii Radix®3

Caulophylli Radix®® Polygoni Cuspidati Rhizoma'> Strychni Semen!®®!
Angelicae Pubescentis Radix!®® Scutellariae Radix!®”

Sophorae Flavescentis Radix %!

Homoharringtonine injection, Yujin injection'®!

Shuanghuanglian injection

Salviae Miltiorrhizae Radix Et Rhizomal®?

Corylis Decumbentis Rhizoma'®!

Brassica albla L.[¥

Chuanxiong Rhizomal*?

Chuanxiong Rhizoma-Paeoniae Radix Alba%¥
Macrocephal ae Rhizomal*!

Polygoni Cuspidati Rhizoma!®®!

Muscarine!®

Magnoliae Officinalis Cortex (¢

Coptidis Rhizoma [®®!
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