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Abstract: The "unclear substances and mechanisms" underlying the efficacy of Chinese material medica is a
bottleneck limiting its modernization and internationalization. As the fundamental attribute that reflects the efficacy
of Chinese material medica, the concept of "Five flavors" serves as the theoretical basis guiding its clinical
application. Chemical biology, utilizing target fishing technology and molecular interaction analysis, has become a
comprehensive approach to elucidate the targets and underlying molecular mechanisms of Chinese material
medica. This review focuses on studies of the effective substances found in bitter-propertied Chinese material
medica as an example to explore chemical biology strategies based on the flavors of Chinese material medica,
providing a research perspective for interpreting effective substances through the lenses of the “Five flavors”
theory.
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Figure 1 Integrated key technologies for recognition, isolation, identification and preparation of metabolites of Chinese material medica

components. TLC: Thin layer chromatography; HPLC: High performance liquid chromatography; SMART: Small molecule accurate recog-

nition technology; LC-MS: Liquid chromatography-mass spectrometry; GC-MS: Gas chromatography-mass spectrometry; UV: Ultraviolet;

IR: Infrared spectroscopy; NMR: Nuclear magnetic resonance spectroscopy; CD: Circular dichroism
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Figure 2 Key technologies for multi-dimensional efficacy correlation activity evaluation of bitter-propertied Chinese material medica
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Table 1

Research on the mechanism of action of Coptidis Rhizoma based on chemical biology. IRGM1: Immune-related guanosine

triphosphatase M protein; MAP2K7: Mitogen-activated protein kinase 7; JNK: c-Jun N-terminal kinase; NEK7: NIMA related kinase 7;

NLRP3: NOD-like receptor protein 3 inflammasome; EIF2AK2: Eukaryotic translation initiation factor 2-alpha kinase 2; AKR1BI10:

Aldo-keto reductase family 1 member B10; NAFLD: Non-alcoholic fatty liver disease; PPAR: Peroxisome proliferator activated receptor;

TIGAR: TP53-induced glycolysis and apoptosis regulator; FtfL: Formate-tetrahydrofolate ligase; UHRF1: Ubiquitin-like with PHD and ring

finger domains 1

Pharmac.:oiloglcal Structure of probes Experiment Target Molecular mechanism Reference
activity system
Anti- i RAW 264.7 IRGM1 Berberine shows anti-inflammatory activity [17]
inflammatory ‘\i ;;_/{ through inhibiting the PI3K/AKT/mTOR
& pathway by targeting IRGM1.
S0 Sl HEK-293 MAP2K7  Berberine shows anti-inflammatory activity via [28]
%Z“"”nﬁjfv& directly targeting MAP2K7 to inhibit p-JINK
rather than JNK activity.
¢ e PMA-THP-1 NEK7 Berberine directly targets the NEK7 protein to [29]
\\‘ ] :; Joomt block the NEK7-NLRP3 interaction and exert
’ o anti-inflammatory activity.
{5/3%0 @%\ PMA-THP-1 EIF2AK2 Berberine directly inhibits the dimerization of [30]
i Sl \xn% ) EIF2AK2 to exert synergistic anti-
g “J&\\\ inflammatory effects.
Glucolipid fm\ 3,9 HepG2 AKRI1B10 Berberine alleviates NAFLD via mediating [31]
metabolism \\”J oA PPAR signaling pathways through targeting
regulation 0/ AKR1B10.
g° HepG2 TIGAR Berberine shows hypoglycemic effects via [32]
o attenuating the conversion of fructose-2,6-
°H0x bisphosphate to fructose-6-phosphate by
DHHN_(' MW targeting TIGAR.
Anti-microbial gi@xw P. anaerobius  FtfL Berberine can not only interfere with the [33]
& < e ATCC27337 conformational flexibility of PaFtfL tetramer
ML gy Mo BT IRt by wedging the tetramer interface but also
compete with its substrate ATP for binding
within the active center.
Anti-cancer — RPMI-8266  UHRF1 Berberine shows therapeutic activity against [34]
and MM.1S multiple myeloma through targeting UHRF1

and inducing UHRF1 degradation via the
ubiquitin-dependent proteasome system.
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R M & 1 (immune-related guanosine triphosphatase
M protein, IRGM1) I ] PI3K/AKT/mTOR {5 5 il %,
RAFPLRAE Y. IRGMI 3= %2 43 A 78 B 41 i A0k
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Table 2 Research on the mechanism of action of Scutellariae Radix based on chemical biology. HSP90: Heat shock protein 90; COX-2:

Cyclooxygenase-2; CPT1A: Carnitine palmitoyltransferase 1A; f2-AR: 2 Adrenergic receptor; Cpd2p: NADH dehydrogenase

Pharmacological — Therapeutical Experiment .
. Structure of probes Target Molecular mechanism Reference
activity component system
Anti-inflammatory Baicalein RAW 264.7 HSP90 Baicalein shows antipyretic and [43]

N
%W@ 2"
O OH

Hypolipidemic
activity

Anti-cancer Baicalin

Anti-microbial Baicalein —

- 9 on
Baicalin ‘/“m E;,\ HeLa

E L o MDA-MB-231

Candida albicans ~ Cpd2p
SC5314

analgesic activities via targeting
HSP90 and inducing the degradation
of COX-2.
CPTIA Baicalin shows anti-steatosis [44]
activity via directly activating
hepatic CPT1 to accelerate the lipid
influx into mitochondria for
oxidation.
f2-AR  Baicalin could directly bind to [45]
p2-AR, subsequently inhibit cAMP-
PKA-FAK pathway, and thus
impede epithelial-mesenchymal
transition.
Baicalein could increase [46]
intracellular oxidative damage by
upregulating the expression of
Cpd2p to inhibit the growth of
C. albicans.
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