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Abstract: Glycyrrhizae Radix et Rhizoma (GRR) is widely used in ancient and modern Chinese herbal
compounds, which can moderate property of herbs with the effect of improving efficacy and reducing toxicity.
Exploring the scientific connotation of GRR compatibility theory is of great significance for guiding the clinical
application of GRR compatibility and related drug development. Based on summarizing the application and
research status of GRR compatibility, this paper mainly reviews the research progress on the mechanisms of GRR
compatibility in terms of enhancing efficiency, alleviating property, reducing toxicity, and incompatibility from the
perspective of molecular self-assembly, and simultaneously expounds on the research progress of innovative
formulation design and application of GRR components based on molecular self-assembly, so as to provide
reference and guidance for further explaining and enriching the scientific connotation of GRR compatibility theory,
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and to provide certain theoretical and practical basis for the design and development of innovative formulations

based on GRR component self-assembly.

Key words: Glycyrrhizae Radix et Rhizoma; self-assembly; compatibility mechanism; synergy and attenua-

tion; drug incompatibility; pharmaceutical design
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Schematic diagram of the compatibility mechanisms of GRR based on molecular self-assembly. Self-assemblies are formed by

either a single component from GRR or by two or more components derived from GRR and compatible herbs. GRR: Glycyrrhizae Radix et

Rhizoma

Table 1 Summary of self-assembly and compatibility effects of different components from GRR. *Self-assemblies are formed by either a

single component from GRR or by two or more components derived from GRR and compatible herbs

GRR component  Self-assembly* Compatibility effect and mechanism Compatible example (active/toxic ingredient)  Ref.
Glycyrrhizic acid Micelles Enhancing effect by promoting absorption of Paeoniae Radix Alba (paconiflorin) [21]
active ingredients Scutellariae (baicalin, baicalein) [22]
Nanoparticles ~ Enhancing effect by enhancing dissolution and/or Scutellariae (baicalin) [22]
promoting absorption of active ingredients Paeoniae Radix Alba (paeoniflorin) [23]
Gypsum (CaSO,-2H,0) [24]
Enhance antibacterial activity and mitigate Coptis chinensis (berberine) [25]
diarrhea-related adverse effects
Toxicity enhancement by compatibility via Daphne genkwa (yuanhuacine) [20,26]
increasing solubility of toxic ingredients
Precipitant Toxicity reduction via suppressing dissolution of Strychni Semen (brucine; strychnine) [27]
toxic ingredients Aconite (Aconitine) [28-30]
GRR protein Nanoparticles  Enhancing effect by promoting absorption of Paeoniae Radix Alba (paeoniflorin) [31]
active ingredients Scutellariae (baicalin) [32]
Enhance antibacterial activity and mitigate Coptis chinensis (berberine) [33]
diarrhea-related adverse effects
Toxicity reduction via encapsulation of toxic Aconite (aconitine) [34,35]
ingredients
GRR Complex Increasing solubility and stability of active Paeoniae Radix Alba (paeoniflorin) [36]
polysaccharide ingredients Radix Puerariae (puerarin) [36]
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Table 2 Advanced drug delivery systems based on molecular self-assembly of Glycyrrhiza components

Glycyrrhiza Innovative

. Loaded drug/cargo Function and application Ref.
component preparation
Glycyrrhizic Micelle Paeoniflorin Enhancing permeability of drug in duodenum, jejunum, ileum and colon [38]
acid intestine and promoting oral absorption
Tanshinone IIA; Enhancing drug dissolution, oral bioavailability and anti-tumor effect [51,52]
paclitaxel
Camptothecin Enhancing drug dissolution, stability and anti-tumor effect [53]
Baicalein Increasing solubility and controlling release [54]
Doxorubicin; Enhancing drug dissolution, and anti-tumor effect [55,56]
andrographolide
Evodiamine Enhancing drug solubility, anti-hepatic fibrosis activity and can be sustained- [57]
release
Licochalcone A Enhancing penetration of drug to the epidermis and synergistic whitening effect [58]
Curcumin Enhancing drug stability, and antioxidant properties [59]
Hydrogel, Baicalein Enhancing solubility and can be sustained-release [60]
nanogel Hesperidin Enhancing solubility, in vitro release rate and can be sustained-release [61]
Ephedrine Enhancing cellular uptake of drug, bioavailability and the effect of inhibiting [62]
respiratory syncytial virus
Berberine Enhancing drug anti-ulcerative colitis effect [63]
Nanocrystal ~ Andrographolide Enhancing solubility [64]
Baicalin Enhancing solubility and absorption [65]
Herpetrione Enhancing drug dissolution and oral bioavailability, and synergistic [66]
hepatoprotective effect
GRR protein Nanoparticle — Astragaloside Enhancing solubility [49]
Curcumin Enhancing solubility and stability, with improved cellular antioxidant activity in ~ [67]
RAW 264.7 cells and anti-tumor efficacy against HepG2 cells
Dexamethasone Ameliorate the immune microenvironment and mitigate tissue damage [68]
Baicalin; paeoniflorin; Ameliorate psoriasiform manifestations and decrease pro-inflammatory cytokine  [69]
liquiritin concentrations in the serum of murine psoriasis models
GRR Nanoparticle Licoricchalcone A Enhancing permeability and therapeutic of drug on atopic dermatitis-like skin [70]
polysaccharide Hydrogel Rhein Enhancing antioxidant, anti-inflammatory properties and can be pH-controlled [71]
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