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Research advances on extracellular vesicles-based regulation by
traditional Chinese medicines and the relationship with TCM "Qi"
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Abstract: Extracellular vesicles (EVs) are an important type of active microvesicles. EVs encapsulate and
transfer functional substances such as miRNAs, transcription factors and proteins, which are important vectors for
cell communication and organ dialogue. In recent years, studies have shown that quite a number of Chinese
medicinal herbs have the pharmacological effect of regulating EVs, and play a unique trans-organ and remote role
in the treatment of diseases. Some Chinese medicinal herbs also contain plant-derived EVs themselves, which can
be directly involved in the treatment of diseases. As one of the core theories of raditional Chinese medicines
(TCM), Qi plays a variety of important roles in the physiological and pathological processes of human body and
pharmacology. However, the scientific connotation of Qi’s role and the potential material carrier are still unclear.
The latest research suggests that the effect of EVs is potentially related to that of Qi. Therefore, this paper reviews
the effect of Qi nourishing Chinese medicinal herbs in regulating EVs in the treatment of cardiovascular diseases,
nervous system diseases, liver diseases, renal diseases, malignant tumors and other diseases in recent years. EVs
may play an important role in the pharmacological effect of some Chinese medicinal herbs in the treatment of
diseases as an intermediary substance. EVs have the characteristics of long-distance transportation, which is

consistent with the movement of Qi in TCM. EVs carry a variety of functional molecules, which is consistent with
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the function of Qi. As the potential material basis of Qi in TCM, the function of EVs is worth further study.

Key words: extracellular vesicle; exosome; Chinese medicinal herb; Qi in TCM; intercellular communica-

tion; interorgan crosstalk; remote regulation
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Table 1  Qi-nourishing traditional Chinese medicines (TCM) exerts therapeutic effect on diseases by regulating extracellular vesicles
(EVs). TAB2: TGF-beta activated kinase 1 binding protein 2; PI3K: Phosphatidylinositol 3-kinase; mTOR: Mechanistic target of rapamycin;
GTPase: GTP-binding protein; UTX: Ubiquitously transcribed tetratricopeptide repeat, chromosome X; NRP-1: Neuropilin-1; VEGEF:
Vascular endothelial growth factor; SphK1: Sphingosine kinase 1; AKT: Protein kinase B; NF-xB: Nuclear factor kappa B; NLRP3: NOD-

like receptor thermal protein domain associated protein 3; FN: Fibronectin; TGF-1: Transforming growth factor-1

Qi-nourishing TCM and its components Disease Subject of study EVs type Mechanism of action Reference
Yiqi Huoxue Huatan Decoction (raw Atherosclerosis  Mouse Macrophage miRNA-let-7-5p/TAB2 signal [16]
Astragalus root, Coptidis Rhizoma, exosomes pathway
Salvia Miltiorrhizae, Hirudo and whole
Trichosanthis Fructus)

Qishen Yiqi Dropping Pill (Astragalus ~ Myocardial Rat Exosomes derived Regulating exocrine miR-155 [17]
root, Salvia Miltiorrhizae, Panax ischemia- from mesenchymal  targeting and mediating PI3K/
notoginseng, Dalbergia Odorifera) reperfusion stem cells mTOR signal pathway
injury
Suxiao Jiuxin pill (Ligusticum Myocardial Mouse Exosomes from Exosome secretion from cardiac [18]
Chuanxiong, Borneol) ischemia- cardiac mesenchymal mesenchymal stem cells via a
reperfusion stem cells GTPase-dependent pathway
injury
Acute coronary Mouse HL-1 Cardiac Decreasing H3K27 demethylase [19]
syndrome cardiomyocyte line mesenchymal stem  UTX expression in
cell microvesicles cardiomyocytes
Bu-Shen-Yi-Sui Capsule (Rehmanniae ~ Multiple Mice with Serum exosomes Regulation of the NRP-1 and [20]
Radix, Rehmanniae Radix Praeparata, sclerosis autoimmune GTX proteins and miRs in
Polygoni Multiflori Radix, Rhei Radix et encephalomyelitis, serum exosomes, which drive
Rhizoma, Leonuri Herba, Fritillariae oligodendrocyte promyelination
Thunbergii Bulbus, Hirudo, Scorpio, progenitor cells
Gastrodiae Rhizoma, Forsythiae Fructus)
Buyang Huanwu decoction (Astragalus  Ischemic stroke Rat Exosomes from bone Augmenting angiogenetic [21]
root, Angelica Sinensis, Red Peony root, marrow stromal cells miRNA and VEGF expression
Ligusticum Chuanxiong, Flos Carthami, in exosomes secreted by bone
Peach seed, Lumbricus) marrow stromal cells and
elevating angiogenesis in brain
Salidroside Liver fibrosis Mouse Serum exosomes Alleviating LX-2 cells migration [22]
and activation induced by
exosomal SphK1 by inhibiting
the AKT activation
Kaempferitrin Diabetes Liver cancer cell Liver cells secrete Regulating extracellular vesicle [23]
line HepG2 vesicles secretions and lipid profile
Jian-Pi-Yi-Shen formula (Astragali Chronic kidney Rat Serum exosomes Modulation of exosomal miR-  [24]
Radix, Atractylodis Macrocephalae disease 192-5p, miR-194-5p, miR-802-
Rhizoma, Dioscoreae Rhizoma, 5p and miR-143-3p
Cistanches Herba, Amomi Fructus
Rotundus, Salviae Miltiorrhizae Radix et
Rhizoma, Rhei Radix et Rhizoma,
Glycyrrhizae Radix et Rhizoma
Praeparata cum Melle)
Zhen-Wu-Tang (Aconitum Carmichali Immunoglobulin Rat Exosomes from renal Regulating exosomes to inhibit  [25]
debx, Poria Cocos, Atractylodes A nephropathy tubular epithelial cells NF-xB/NLRP3 pathway
Macrocephala Koidz, Paeonia Lactiflora
Pall, Zingiber Officinale Roscoe)
Baoshen Tongluo recipe (Radix Diabetic Rat Exosomes from Reducing the expression of [26]
Rehmanniae Praeparata, Astragalus root, nephropathy glomerular mesangial collagen IV, FN and miR-192 in
Semen Cuscutae, Salviae Miltiorrhizae cells exosomes
Radix et Rhizoma, Hirudo)
Tongxinluo (Panax Ginsing, Hirudo, Diabetic Type 2 diabetic Exosomes from Preventing the transfer of TGF-f1 [27]

Scorpion, Red Peony root, Periostracum
Cicadae, Ground Beeltle, Centipede,
Sanders, Dalbergia Odorifera,
Olibanum, Semen Ziziphi Spinosae,
Borneol)

nephropathy

KK-Ay mouse glomerular

endothelial cells

from glomerular endothelial
cells to glomerular mesangial
cells via exosomes
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Continued
Qi-nourishing TCM and its components Disease Subject of study EVs type Mechanism of action Reference
Yiqi Compound Recipe (Astragalus root, Breast cancer MDA-MB-231 Exosomes released by Inhibiting exosomes [28]
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